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... HIGHER 


tack Standards 


IGHER SPEEDS of 80, 90 or 100 

miles an hour demand higher track 
standards. - Higher track standards are 
possible only when rail creepage is en- 
tirely eliminated. 


RAIL ANTI-CREEPERS 


in sufficient numbers should be used. 
The standard on many railroads is 


10 to 12 


RAIL ANTI-CREEPERS PER RAIL 


Tine P * Mj.ce. 


HIGHER SPEEDS 
DEMAND... 
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Reliance HY-CROME 


Spring Washers 





HY-PRESSURE HY-CROME 


Edgemark of Quality 



























LEADERSHIP 


@ Introducing HY-PRESSURE HY-CROME 
—an achievement in developing a superior 
joint spring washer which exceeds A.R.E. A. 
specifications. Again a HY-CROME spring 
washer leads the field—as A:-REActive HY- 
CROME did in meeting A.R.E. A. specifi- 
cations. STANDARD HY-CROME, their 
pioneering ancestor, you will remember 
was the first straight coil, round edge alloy 
steel spring washer offered to the railroads. 
An opportunity to explain the improved 
features of HY-PRESSURE HY-CROME will 


be appreciated by our sales engineers. 


EATON MANUFACTURING COMPANY 
RELIANCE SPRING WASHER DIVISION 
MASSILLON, OHIO 


The Mercury 
Cleveland + Detroit 
NEW YORK CENTRAL SY5 
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Everett Power 


M-W Machine 


For 10 years the Everett M-W has been the standard power rail drill on practically all 
railroads. 


Its design and construction insure the utmost in facility of operation and in speed and 
accuracy of adjustment. 


It has made such astonishing records for economy that no road can afford to use any 
other means for drilling bolt holes. 


It will drill up to 114 inch holes through the web of rails any size from 65 to 150 
pounds. It will drill web of rail through splice bars. It will drill rail when in track or out 
of track to within two inches of the end. It can be used for drilling practically all holes in 
switch layouts where minimum clearances obtain. 





See our exhibit in spaces 107 and 108 at the Coliseum, Chicago, 
March 15th to 18th. 


a Power Track Machine—for nut running and setting screw 
spikes. 


Raco Tie Boring Machine—for boring holes for screw spikes 
and cut spikes. 











RAILROAD ACCESSORIES CORPORATION 


MAIN OFFICE 


405 LEXINGTON AVENUE 
(Chrysler Building) 


NEW YORK 
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Thermit welding rails 
on the D. & H. at Comstock, N. Y. 








@ Welding of rail into long, continuous stretches does hold promise of 
enormous permanent economies for the future. 


If, as authorities agree, approximately 50% of track maintenance can be 
saved by eliminating rail joints, an entirely new picture of operating costs 
becomes apparent. For example, RAILWAY AGE reports that Class 1 rail- 
roads spent $456,000,000 in 1936 for maintenance of way. Assuming, as 
has been estimated, that 60% of this expenditure, or $273,000,000, was 
chargeable to track maintenance, the possible saving for last year was 
$ 136,000,000; an amount equal to more than 3% of the years total operating 
income for all Class 1 roads combined. 


There is nothing fantastic or beyond achievement in the idea of effecting 
such savings through the use of continuous rails. Nor should the elimination 
of joints by means of welding be regarded as something that may evolve 
years hence. Right now, in this country, long Thermit welded rails, includ- 
ing jointless stretches up to seven thousand feet in length are giving good 
accounts of themselves; in some cases after four years of service in main 
line track. In Australia and Europe, where welded rails were first installed 


about 1928, railroads report similar satisfactory results with Thermit welded 
track. From the knowledge and experience gained through these early 
trial installations, the Thermit Rail Weld is rapidly being perfected to a 
point well beyond the experimental stage. The time is ripe. The means are 
at hand. The rest is up to the railroads. 


Executive engineers and management officials are invited to write for a sixty- 
page illustrated report giving more details of the Thermit welding process 
and describing more fully the installations to date. 


METAL & THERMIT CORPORATION, 120 BROADWAY, N. Y. 


ALBANY ¢ CHICAGO + PITTSBURGH «+ SO. SAN FRANCISCO « TORONTO 
4,000 ft. rails ready for installing in one of two 


tunnels on the Northern Pacific in Montana. 


THERMIT ABC WELDING 


Continuous, mile-long rails on the B. & L. E. 
at River Valley, Pa. 




















ARE YOU READY TO MEET THE DEMANDS 
OF HEAVY HIGH-SPEED TRAFFIC? 


COALING STATIONS 


Several excellent coaling stations have been de- 
veloped—most are of the electric skip-hoist type. Be 
sure to specify G-E motors and control when order- 
ing new coaling stations. G-E motors are very 
sturdy — bearings are large, and the housing is 
designed to exclude dust and dirt, and prevent the 
escape of oil. Electric brakes are well balanced, and 
of low power consumption. Our application engi- 
neers are skilled in the co-ordination of motors and 
control for skip-hoists 
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HE rush of increased business — more trains on the go—means 
more work for maintenance-of-way gangs. Fast passenger sched- 
ules — maintained with flying speed-liners—test rails and bridge 
structures. Freight trains pound the tracks—on schedules 45 per cent 
faster than those of 1922, with train loads running up to thousands 


of tons. 


Battered rail ends must be built up to provide track over which trains 
can speed smoothly, and with perfect safety. Frogs and crossovers 
must not be allowed to become worn. Your tool in this work is the 


G-E electric arc welder—fast, economical, efficient. 


Uninterrupted operation of the steam railroad depends upon the ef- 
ficiency of its water system. For supplying water, electric motors, 
driving modern pumps, provide not only the surest but the most 


economical system. Records prove it! 


Coaling stations are important, too, in the fast servicing of loco- 
motives. Again electricity takes a hand and performs this important 


job better—and at less cost. 


In these typical railway jobs, as in so many others, G-E electric 
equipment has proved itself superior —because it is designed by men 
who know railway requirements, and is backed by an organization of 


known engineering and manufacturing skill. 


GENERAL ELECTRIC, SCHENECTADY, N. Y. 


WATER SERVICE 


Many railroads are cutting the cost of their pumping 
stations, and eliminating interruptions of service, by 
the use of electric power, modern pumps, G-E 
motors and control, and other electric equipment. 
Resulting savings pay for this investment in a few 
years. Operation of the pumping stations becomes 
automatic, and attendance is practically eliminated. 
Use G-E equipment to improve your facilities. Our 
engineers, located at strategic points throughout the 
country, will give expert service and assistance 


ELECTRIC ARC WELDING 


Only the G-E welder gives you ALL 3 major 
essentials for welding 


Adequate _ self-stabilization — promotes a _ stable, 
flexible, “peppy” arc, making welding easier and 
faster. Reduces spatter loss 30 per cent 


Dependable self-excitation—does away with sep- 
ti int » and brush- 





arate-exciter insp 
replacement expense. Gives added assurance of 
trouble-free welding 


Simple duplex control—permits selecting of exact 
volts and amps for any job. Large knob and handle 
make adjustment easy with one hand 


General Electric offers the most complete line of 
welding equipment on the market 


i om a 














LARGE - CONCRETE - PILE 
TRESTLES will resist 
overtopping floods 


AND THEY’RE— 


Absolutely fireproof. 


Lower in first cost under usual traffic condi- 
tions than any comparable construction. 


Lower in annual cost. 
High in reserve strength. 


Rapidly erected with little or no traffic 
interruption—old deck replaced without 
stringer shifting—less than half as many piles 
needed as for ordinary construction. 


—In short, the engineering and economic 
answer for modern trestle replacement. Let 
us send you Concrete Information Sheets on 
the economics, design and construction of 
large pile trestles; also new booklet “Con-~ 
crete Piles—Design, Maintenance, Driving”. 


PORTLAND CEMENT ASSOCIATION 
Dept. 3-27, 33 W. Grand Ave., Chicago, Ill. 
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Oxweld Track Maintenance 
Prepares the Way for 1937 Traffic 


oo procedures have been developed 
by Oxweld for application wherever weld- 
ing and heat-treatment by the oxy-acetylene 
process can contribute to maintenance-of-way ef- 
ficiency. A few of these many applications which 
reduce maintenance costs and speed up track 
work are shown in the accompanying illus- 
trations. 

Oxweld procedures provide step-by-step 
control of every factor entering into the proper 
application of the oxy-acetylene process. These 
procedures are applicable throughout your pro- 
gram for maintaining safe, smooth-riding track. 


For assistance in saving time and money in 


your maintenance-of-way work, consult Oxweld. 


THE OXWELD RAILROAD SERVICE COMPANY 


Unit of Union Carbide and Carbon Corporation 


UCC 


New York: Carbide and Carbon Building Chicago: Carbide and Carbon Building 





OF SERVICE TO 
1 RAILROADS 
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COMPLETE RAIL JOINT 
LUBRICATION 





‘ ™t, 
the, tiny 


Splice removed after 6 years—Nuts, Bolt s and all interior surfaces—100% Protected 


Tests, over a period of 6 years, indicate that the Rail Joint and its 
fastenings can be economically lubricated and protected from cor- 
rosion for the life of the rail. 


See Booths 253 and 254 
National Railway Appliances Association Exhibit 
Chicago, March 15th to 18th, Inc. 


RAILWAY MAINTENANCE CORPORATION 
Pittsburgh, Pa. 





























ONE-T0-FOUR-MAN 
INSPECTION CAR 
ALUMINUM 


LIFT 96 POUNDS 








| ONE-TO-TWO-MAN 


INSPECTION CAR 
ALUMINUM 


LIFT 85 POUNDS 
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|ARDCO, 


Automatic 
Lubricator 


Dependable—Efficient 
and Economical..... 


quem AND WINTER—in blistering hot weather or zero 
temperatures when the right of way is covered with ice 
and snow you will always find an ARDCO Automatic Rail 
Lubricator working. 


And you will find ample evidence of efficiency—grease right 
on the throat of the rail where you need it—way around to 
the end of the curves you want lubricated. 


You do not have to worry about ARDCO Automatic Lubri- 
cators wasting grease or requiring periodical attention. Per- 
formance of hundreds of installations prove that they are 
exceptionally economical to operate and maintain. 


The dependability, efficiency and economy of ARDCO Auto- 


matic Lubricators insure maximum returns from rail lubrication. 


 ARDCO MANUFACTURING CO. 


| NEWARK ST. 


HOBOKEN, N. J. 
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This is also back of the 
tools which Nordberg 
builds for mainte- 


nance Wield 


These illustrations are shown in an endeavor to 
acquaint users of Nordberg Track Tools with 
Nordberg facilities, and the accomplishments 
of this company in the building of large, high- 
grade machinery. 


Nordberg has long been known for its achieve- 
ments in the building of high-grade machinery. 
For more than forty years, this company has been 
entrusted with the task of building the highly 
specialized machinery going into the industries 
which it serves. The same designing and manu- 
facturing skill that has won the confidence of 

™ purchasers of this highly engineered machinery 
meaditdeas “a a is also available to those who purchase Nordberg 

Tools for the maintenance of track. This line of 
tools includes the Adzing Machine, Spike Puller, 
Power Jack, Track Wrench, Rail Drill, Track Shifter 
and several types of Rail Grinders. The name 
NORDBERG on these machines is your assurance 
of better performance and service. 


NORDBERG MFG. CO. 
MILWAUKEE, WIS. 





Nordberg Compressors hold the record for size and 
high operating pressures. 


— a 


nT 3 ng 
| 


aie 


— 





Many of the country's outstanding Diesel Installations Steam Engines built by Seeders are aed is their 
consist of Nordberg Engines. high efficiency. 








March, 1937 Railway Engineering aa Maintenance 





With On &. ye to Tomorrow 


This Railroad 
installed 
TONCAN IRON 


SECTIONAL 
PLATE PIPE 





MO-LYB-DEN-UM 
IRON 
SECTIONAL 
PLATE PIPE 


Maintenance engineers must consider tomorrow when they make bridge re- 
placements. For this reason they have found that in using Toncan Iron Full 
Round Sectional Plate Pipe, bridge replacement is simplified, that a sound 
and long-lasting structure is installed, and that costs are lowered appreci- 
ably. 


to bridge replacement or to any other drainage problem. 


TONCAN CULVERT MANUFACTURERS’ ASSOCIATION 
REPUBLIC BUILDING * CLEVELAND, OHIO 
TONCAN IRON A PRODUCT OF REPUBLIC STEEL CORPORATION 




















We are in a position to offer you competent engineering aid, with respect — 





















Visit booth 105, 
National Railway 
Appliance Show 
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TYTAMPER 
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ON THE OPERATOR 


HARD on cemented 
or tight ballast, te, 
frozen ground, etc. 





The BARCO Tytamper is the one-man tie 
tamper. One man can take it to the job with little 
effort. Once at the job he’s ready for work be- 
cause the BARCO is complete in itself. No aux- 
iliary equipment is necessary—power is supplied 
through a single cylinder air-cooled two-cycle gaso- 
line motor within the hammer. Low test gasoline 
is used as a fuel. 


Because it is packed with power and easy to 
handle the BARCO Tytamper drives ballast under 
ties with enough force to bring the rails and joints 
up to level. The operator does not have to bear 
down on the tamper even in breaking cemented 
or tight ballast. 


In addition to being used singly the BARCO 
Tytamper is also used in gang tamping. To main- 
tain track economically to the standard required 
for the operation of modern high speed trains 
every section should be BARCO tamped. 


For first low cost and continued economies in 
maintenance it pays railroads to standardize on 
BARCO Tytampers. 


BARCO MANUFACTURING 
COMPANY 


1805 W. Winnemac Avenue, Chicago, Ill. 
The Holden Co., Ltd. 
in Canada 
Montreal—Moncton—Toronto—Winnipeg—V. 
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NO MATTER HOW HEAVY THE 
WHEEL LOAD OR SIDE THRUST.. 


naps Tie Plates are designed to form a scientifically correct rail 
bearing for modern track. They distribute the load evenly on 
ties, without injury to the wood—give proper inclination to rails and 
maintain perfect track gauge. 


Over 200,000,000 Lundie Tie Plates are in service prolonging the 
life of ties and giving mute testimony of their reliability with low 
cost of track maintenance. 


THE LUNDIE ENGINEERING CORPORATION 


19 West 50th St., New York 50 E. Van Buren St., Chicago 


TIE PLATE 





» HOLDS TRACK 
“to PERFECT 
GAUGE 
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A SPIKE WERE DRIVEN THROUGH A 
TIGHTENED NUT and BOLT—THROUGH BOTH 








Bo ee ee 
shies Sete: 
oe # 





then vibration / would cause wear and /inevitable looseness 


HERE and HERE and HERE 


.sshow could it help it? 


<a & ONLY A SPRING WASHER CAN COMPENSATE 
——— FOR SUCH WEAR BY EXPANDING AND MAIN- 


2 SSSR Tamme Bout TENSION UNTIL THE TRACK 
gm, MAN COMES AGAIN. .only a spring washer! 


That is why Hipower Spring Washers more than pay for themselves 
—— in reduced upkeep costs—less labor and maintenance—fewer re- 


4 = 4 newals and repairs. 
Hipowers prolong the life of rail and of all joint parts. 


ANKOR HIPOWER 
Hipowers give an added safety factor to track. 


5 Over 50 years of research and improvements—over 50 years of 
tests and trials—over 50 years of widespread use by leading railroads 
prove our spring washers to be one of the best railroad investments, 


THE NATIONAL LOCK WASHER COMPANY, Newark, N. J. 


Spring Weshers+ Retaining Rings + Drop Forgings » Car Window Equipment « Railway and Bus Windows 


NATIONAL COLLAR GROQVED 


THACKERAY SPRING WASHER 
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BETHLEHEM GAGE ROD 


-a real help in maintaining track alignment 


Gace RODS are becoming more and more important 
as speeds go up. They help to hold track to the new high 
standards called for nowadays without undue increase 
in maintenance. 

To be effective, gage rods must have great strength 
and must be correctly adjusted. Bethlehem Gage Rods 
get the strength from their forged construction, with a 
wide hook on one end forged from the rod itself. And 
Bethlehem Rods, once they are adjusted, stay that way 
—a single, self-fastening Unit Lock Nut holds the ad- 
justable clip in place regardless of vibration or pressure. 

Bethlehem Gage Rods have two other 


advantages that are of interest to the maintenance 
man. They are quickly and easily readjusted when track 
is being leveled or realigned. One nut, not two or more, 
is all that must be touched, and as this is pulled up 
firmly, it locks itself. 

The armored insulation of these rods is assurance 
against trouble with track circuits. A fiber tube and 
washer, dipped first in insulating varnish, give positive 
protection against current leakage; steel tubes and 
washers physically protect the insulating material. 

These features of Bethlehem Gage Rods considerably 
lighten the work of railway maintenance-of-way men. 


BETHLEHEM STEEL COMPANY 
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EVEN IN TIMES OF EMERGENCY 





SAAR uh 


After the Flood: Just 2 hours and 15 minutes was 
required to place this twin 72-inch Armco culvert, 
bolt the connecting bands and begin backfilling. 


Loops ... fires... and earthquakes simply 
_ leapt the superior reliability and econ- 
omy of corrugated metal drainage structures. 
Even when subjected to the severest con- 
ditions, these sturdy, flexible drains come 
through with less damage and greater salvage 
value than any other type of drainage struc- 
ture. On emergency replacements, too, the 
prompt delivery and quick, easy installation of 
Armco pipe enables you to restore normal 
schedules with the least delay. 
Reap these important advan- 
tages in all your drainage con- 
struction by demanding Asbestos 


You Can Depend on Armco Culverts 


CHECK THESE ADVANTAGES 


1. Less subject to d 


amage 
undercutting, and 


: by high velocities, 
solt, shifting foundations. 


9 
2. In case of washouts 

’ 
can be hauled ba; 


without serious d 


Armco pipe 
‘k into place and 
amage., 


generally 


reinstalled 


3. Prompt delivery 
of Armco Pipe help 


on emergency repla 


and quick. easy installation 


ia : ; 
YOu save time and money 
cements, 


Bonded Armco pipe. Our nearest office is 
ready to give you capable and helpful 
assistance. Ingot Iron Railway Products Co. 
(Member of the Armco Culvert Mfrs. Assn.) 
Middletown, Ohio @ Berkeley, California 
Philadelphia @ Dallas @ Atlanta @ Salt 
Lake City @ Minneapolis @ Los 
Angeles @ St. Louis @ Portland» 
Cleveland @ Spokane @ Chicago 
Richmond @ Houston @ Denver. 


ASBESTOS BONDED * ARMCO PAVED INVERT PIPE 
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Maintenance Costs Cut 
these eeicidiae 


Rail End Welding 


Building up and heat treating rail ends is one of the most 
important operations performed by maintenance engi- 
neers of Airco railroad customers. It assures comfort to 
travellers, smooth handling to shippers, and efficiency 
and economy in maintenance programs to the railroads. 
Our engineers would be glad to discuss rail end welding 
and heat treating with you. 


METALAYER 


In the process known as MetaLayeR, any of the com- 
mercial metals can be sprayed on to any surface to form 
an adherent metal coating, permanently protecting-the 
surface against corrosion and disintegration from air, 
water, gases, chemical fumes, acids, etc. At the left, the 
girders of a highway bridge are being coated with alu- 
minum to protect against smoke corrosion. 


Rail End Cropping 


Using the Airco-DB Radiagraph, this new and faster 
method enables a road to profitably crop old and cor- 
roded rails in less time and at a fraction of the cost of 
other methods in common use. Actual cost data secured 
under working conditions from one road showed savings 
as high as 18 cents per finished rail end. With the scrap 
price of rail ends practically constant, this road made a 
profit of 12 cents on each rail end. 


Airco Railroad Customers have reduced their main- 
tenance costs to a minimum through the combi- 
nation of Airco Oxygen and Acetylene, Airco-DB 
Apparatus, and Engineering Assistance. 


Visit Airco's Booths AIR REDUCTION 


Nos. 181-182 
N.R.A.A. Convention SALES COMPANY 


General Offices: 60 East 42nd Street, New York, N. Y. 
DISTRICT OFFICES in PRINCIPAL CITIES 





A NATION-WIDE WELDING and CUTTING SUPPLY SERVICE 
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AIR- OPERATED 


Spike Drivers 
Wrenches and 
Tie Tampers 


Assure Faster and Better 


Work at LOWER COST 


ITH I-R Pneumatic Spike Drivers, straight spikes 
can be driven in about 3% seconds each; screw spikes 
in 6 seconds from a set-up position ! 


With I-R Pneumatic Wrenches, a 6-bolt rail joint can be 
bolted up in 30 seconds! 


With I-R Pneumatic Tie Tampers four men will tamp as 
much track as 12 to 14 men with picks or bars! 


These tools work just as fast, and just as efficiently at the 
end of the day as they do early in the morning—economy 
begins the moment you place them in service! 


Every indication points to a big increase in railway traffic 
during 1937. Trains will move at higher average speeds— 
loads will be heavier—your men will be called upon to 
maintain almost perfect track conditions! 


Why not assist them with modern track maintenance 
facilities? 


I-R Pneumatic Equipment such as spike drivers, spike 
pullers, power wrenches, tie tampers, wood borers, rail 
drills, ete——used in conjunction with I-R two stage, air- 
cooled compressors are now demonstrating their outstand- 
ing money and time-saving value on numerous important 
railway systems. This equipment will enable your men to 
handle track maintenance operations faster—better—and 
at far less cost. 





471-11 


ngersoll-Rand 


11 Broadway, New York City 


Atlanta Denver Los Angeles Salt Lake City 
Birmingham Detroit Newark San Francisco 
Boston Duluth New York Scranton 
Buffalo El Paso Philadelphia Seattle 

Butte Hartford Picher St. Louis 
Chicago Houston Pittsburgh Tulsa 
Cleveland Knoxville Pottsville Washington 
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RAIL and FLANGE LUBRICATORS 


Used by leading Railroads for the 
following reasons: 














ve ere y me MECO lubrication greatly prolongs 
1 MECO lubrication practically elimi- the life of high rail in curves which 
nates curve-rail wear caused by would otherwise be scheduled for 
wheel flange friction, and increases early replacement, because of allow- 
the life of the high rail from two to able limit of flange wear. 
four times. 





wen MECO lubrication increases the life of low rails 
MECO lubrication decreases in curves, because trains can safely maintain 


derailment hazards. higher speeds and the load on high and low 
sides is thus more nearly equalized. ‘‘Flowing”’ 
of low rail is reduced. 


fe : ( 


MECO lubrication reduces re- 
gauging and realigning costs. 6 MECO lubrication eliminates 
wheel screeching on curves. 
MECO lubrication also ‘7| reduces wheel flange 
wear, particularly noticeable on locomotive — such ratings; 9) reduces fuel consumption; 
wheels; (8) permits increased tonnage ratings (10) permits increased train speeds with 
through divisions where curvature governs safety; and (11) frequently does away with 
helper service. 


Our advertisements in following issues of RAILWAY ENGINEERING 1ND MAINTENANCE, 


will include evidence supporting each of the eleven statements enumerated herein. 





Exhibit at 
N. R.A. A. Booths 
Coliseum 149-150 
March 15-18 
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TAR & CHEMICAL 
DIVISION 


PITTSBURGH, PA, 










y. 
KOPPERS COAL TAR ROOFING BEING USED TO RE-ROOF RAILROAD 
BUILDING—Coal Tar Pitch and Felt should always be used on flat 
deck buildings. Coal Tar Pitch possesses the ability to resist 
disintegration by water, even when the water lies on it for long 
periods, as on many flat roofs. These photographs show an old 


roof being taken off a Baltimore and Ohio Building in Pittsburgh 
and a new Koppers Roof being applied. Let us send you the 
Koppers Roofing Specification Book. 


KOPPERS COMPANY . . DESIGNERS . . BUILDERS . . PRODUCERS . . MANUFACTURE! 
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PRESSURE-TREATED TIES AT A WOOD PRESERVING CORPORATION PLANT, © 


READY FOR RAILROAD USE—The Wood Preserving Corporation, 
Koppers subsidiary, supplies railroads with pressure treated ties, 
piling, bridge and dock timbers, poles, cross arms, fence posts, 
crossing plank, cribbing, conduit and car stock. Wood is treated 
with creosote or with salt preservatives, depending upon the 
use to which it is to be put. 
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- ROLLS OF KOPPERS TARRED FELT BEING APPLIED TO 
A ROOF—This photograph shows how the 
Koppers roof is built up of alternate layers of 
Tarred Felt and moppings of Coal Tar Pitch. 
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USE GOOD FENCE... 


for SAFE, Kight-of- Way! 


HE constant speeding up of 
railroad schedules calls for faster 
trains ... increases the danger of 
stock claims, injury and loss of life. 
These hazards can be effectively re- 
duced by proper right-of-way fencing. 





American Railroad Fence and 
BannerSteel Posts provide strong and 
safe right-of-way fencing. NATIONAL 
Expanding Anchor End and Corner 
Posts (dirt set) will give you economy 
in installation and full assurance of 
sturdy fencing. These end and corner 
posts constitute the very foundation 
of the fence and it is important that 
they should be of ample strength. An 
added advantage lies in the famous 
American Hinge joint which increases 
the strength of the fence by giving 
it a full measure of resistance against 
the weight and pressure of live stock. 

American Railroad fence is made 
from rust-resisting Copper Bearing 
Steel with an even coating of zinc 
which makes it the most weather- 
resisting fence available. We will be 
glad to give you further information 
relative to the reduction of costly 
claims through proper fencing. 


Further protection against accidents and injury 
will result if you use strong fence properly 
placed at stations, in yards, around shops and 


buildings. 


USS AMERICAN RAILROAD FENCE 
and BANNER STEEL POSTS 


AMERICAN STEEL & WIRE COMPANY, Chicago and New York 
COLUMBIA STEEL COMPANY, San Francisco 
TENNESSEE COAL, IRON & RAILROAD COMPANY, Birmingham 
United States Steel Products Company, New York, Export Distributors 


PmrtieD SFATES STEEL 
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3-Point R estoration S hims 









3-Point Shims in service over | year on 110 Ib. rail :; ee 
that had been in track 10 years when Shims were ap- 
plied. This installation resulted in the re-use of worn 
joints, and effected a reduction of 20% in cost of 
building up ends. 


S : j Supplied in Three Thicknesses Only, to fit All Four Hole 

1 m 14 e€ and Some Six Hole Joints. 

E ; ] An aid to Surfacing Joints to the Proper 
COnO m | Ca Level Before Building up Rail Ends. 

P t : ] Restore Take-up and Compensate For Wear in 
r aC Ica Both Head and Base. 


THE RAIL JOINT COMPANY, INC. 


HUDSON TERMINAL BUILDING 


50 CHURCH STREET New York, N. Y. 
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correct track gauge is maintained under 
all conditions and wheel breakage prevent- 
ed because TIMKEN Bearings take end 
thrust loads as capably as they take ver- 

Section cars equipped with TIMKEN __ tical loads—and with- 

Bearings are as superior to plain bear- out any loss of anti- 

ing section cars in performance as are friction efficiency. 

modern Timken-equipped trains to plain 

bearing train equipment. 





When buying new sec- 
tion motor cars and 
They are faster and more dependable; trailers it will pay you 
require less attention for lubrication; to specify TIMKEN 
possess greater endurance; and cost less Bearings. You can 
for maintenance. Furthermore, with the get them in most 
axles mounted on TIMKEN Bearings the leading makes. 


TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 


Manufacturers of Timken Tapered Roller Bearings for 

automobiles, motor trucks, railroad cars and locomo- 

tives and all kinds of industrial machinery; Timken 

Alloy Steels and Carbon and Alloy Seamless Tubing; 
and Timken Rock Bits. 


TAPERED ROLLER BEARINGS 
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No. 1D 

Double Acting . mee eae 

Track or Trip Jac’ Single Acting 

—15 tons capacity. Standard Trip or 
Track Jack with 
the suspended 
pawl. Available in 
19, 13. and 7% inch 
raises. 





Duff Tie Spacer 
Moves only the tie 
to which Jack is ap- 
plied . . . acts effec- 
tively with any 
make of track Jack. 


No. 110 

No. 304 Combination Tip 
A Special Track and Lowering Jac 
Jack designed with 15 tons capacity— 
a convenient foot- with footlift,—13 
lift at the side o1 the inch raise. 
frame for track 
work in tunnels 
warehouse sidings, 
etc. 
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In 1932 the railways laid less than 400,000 
tons of new rail in replacement; in 1935 they 
laid less than 600,000 tons. 

For this year they have already ordered 
more than 1,000,000 tons and other orders are 
still to come. 

With rail orders go orders for fastenings— 
for rail-laying equipment of a wide variety. 
Furthermore, new rail necessitates other track 
improvement, 

Even more, rail orders are a barometer of 
maintenance of way expenditures in general. 

The railways are in the market. They are 


As Rail Goes, So Goes 
Railway Maintenance 


buying more liberally than for six years. Are 
they looking at your products? Do they know 
of your products? 


Are you telling the story of your products 
and of the economies they will effect to the 
men who are selecting the materials and 
equipment that will go into this year's pro- 
grams? 


Are you including as an essential part of 
your 1937 sales program representation for 
your products in the magazine which these 
men read first of all? 


RAILWAY ENGINEERING AND MAINTENANCE IS 
READ BY MAINTENANCE OFFICERS OF ALL RANKS 
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HACK Devil ADZES 
CUT Devil CHISELS 
sLuG Devil SLEDGES 


SLUG Devil MAULS 
° 


HE simple truth about the Devil line of track tools 
may be summed up in two words: SAFETY and DUR- W A - R F N | () (} | 
BILITY. Produced by pioneers in the use of alloy steel 


for. track tools, Devil tools have been in ever growing 
CORPORATION 


‘mand for heavy duty in the hands of track gangs. If 
are one of those who feel that SAFETY and DURA- \ THE WARREN 


a 





— 


ILITY come first, then “come first” to Warren Tool 








SHEFFIELD 
TAKES 
THE RAILS 


NEW Sheffield section car! A 

new companion to the Sheffields 
that today serve every major rail- 
road! 

Big and powerful, it carries a crew 
of 6 to 8 men—and yet it is so light 
that two men can pick it up and 
carry it. Speedy, it will run fully 
loaded at 35 m. p. h.—and at 18 
m. p. h. carrying a4000-pound trailer. 


The power plant is a single cylin- 


FAIRBANKS 
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FAIRBANKS-MORSE 


SHEFFIELD 92 


der, two-cycle, air-cooled engine of 
the reversible type. Unusually in- 
teresting features are its self-con- 
tained flywheel fan and housing, 
air-cooled clutch, ventilated spark 
plug, patented centrifugal crank pin 
lubrication, ground Lynite piston. 
Comfortable, it carries its full 
crew without crowding, its tool trays 
carrying a full tool complement, in- 
cluding standard lining bars. 


See it at the N.R.A.A. Show 
at the Coliseum in Chicago 
March 15-18 


Before you buy any motor car, see 
the Sheffields—the most versatile, 
most complete line of motor cars serv- 
ing railroading. Write for bulletin. 
Address Fairbanks, Morse & Co., 900 
S. Wabash Ave., Chicago, Ill. 


6952-RA21.108 


MORSE 
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ON-SHRINK Embeco, the ORIGI- 

NAL metallic aggregate specially 
prepared to eliminate shrinkage from 
concrete, has earned in the twelve years 
of its existence the hearty endorsement 
of every man who has ever built a grout. 
with it, patched a heavy duty floor, rein- 
tegrated or restored concrete structures! 
Non-Shrink Embeco is quick-setting, has 
high early and great ultimate strength— 

and ITS SHRINKPROOF ! 


Write now for the Pictorial 
Specifications shown below. 








THEMASTER BUILDERSCo. 


CLEVELAND, i: TORONTO, 
> +. te 
OHIO MF ONTARIO 
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SIMMONS-BOARDMAN PUBLISHING CORPORATION 


108 West ADAmMs St. 
CHICAGO, ILL. 


Subject: WHO DOES THE "BUYING"? 
February 27, 1937 
Dear Reader: 


What part does the maintenance officer play in the purchase of 
materials? What relation does he bear to the purchasing agent? 
These questions have come to me with increasing frequency of late, 
as new companies are attracted to the railways as a market for their 
products. 


To such inquiries I am able to give a concise but complete answer 
-- an answer made by the chief purchasing officer of one of our most 
efficiently operated railways. In an address before the Pittsburgh 
Railway Club recently, U. K. Hall, general purchasing agent of the Union 
Pacific System, spoke on this question as follows: 


"It is not up to the purchasing agent to endeavor to dic- 
tate to users concerning the character of the materials that 
should be ordered. The using departments are most vitally 
interested in the operating expenses of their departments. 
They are technical experts who know what is best suited to 
their needs. They are the ones to specify special machines 
or equipment and, in conjunction with the laboratory or test 
departments, to specify the character of materials to be 
ordered. It then falls upon the purchasing agent to obtain 
to the best advantage the materials and supplies which, in 
the judgment of the using departments, are best suited to 
those needs." 


This procedure is, of course, common knowledge to those of you 
who prepare requisitions for the materials that you need as a matter 
of daily routine. It is equally well known to those manufacturers 
who have, through the years, developed an efficient sales procedure. 
It is these manufacturers who present the stories of their products 
to. you from month to month through our advertising pages. 


In these days of such rapid and revolutionary development of 
materials and devices, I sometimes wonder if you are utilizing the 
full opportunity that is yours to familiarize yourselves with all 
the aids that are offered you through these pages. In other words, 
as you are developing the details of the larger programs that are 
facing you this year, are you searching these pages for the latest 
products of these progressive manufacturers? Are you taking advantage 
of the educational opportunities in the advertising pages? 


Yours sincerely, 


ETH: JMS Editor 


MEMBERS: AUDIT BUREAU OF CIRCULATIONS AND ASSOCIATED BUSINESS PAPERS, INC. 
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TR WE fEMPER prRoODvUCTS 
FOR MODERN TRAFFIC CONDITIONS 


Stead TrRuE TEMPER 
Rail Anchors 


The use of an adequate number of 
Stead TRUE TEMPER Rail Anchors will 
eliminate rail creepage and provide 
smooth riding track. Stead TRUE 
TEMPER Rail Anchors combine 
efficiency, economy and durability. 





TrRvuE TEMPER Tapered 
Rail Joint Shims 


I Avoid the necessity of duplication 
of bars. 2 Installation of shims can be 
carried on without interruption to 
traffic. 3 Provide the most econom- 
ical and practical method of restoring 


worn rail joints. 








a 


- Basi Bee 4 


a a ee aE 





The one-word solution to the greatest diversity 
of building problems encountered by railroads 
is “TRUSCONIZE/” For example... consider the 
building illustrated. It was erected in shorter 
time at less cost than could have been effected 
with any other type of permanent construction. 
e Yet...with all the advantages of permanent 
construction...it can be dismantled... 
transported in units...and re-erected with 
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Interior and exterior view of a Truscon 
Standard Building with Steeldeck Roof 


erected for a well known railroad. 


assurance of practically 100% salvage value. 
e All units are made of copper-alloy steel and 
every Truscon Standard Building has a base 
panel of Republic ENDURO Stainless Steel. 
The complete structure is resistant to fire, rust, 
corrosion and is warp- proof, sag- proof, water- 
proof, weather-tight and economical to maintain. 
e You spend LESS money for MORE advantages 
when you TRUSCONIZE/ Write for particulars. 
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Floods—Field Service—Effective Use—The Future 
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Is There a Shortage of Work Equipment? 


Survey based on data obtained from a num 


ber of the larger roads 


demonstrates well defined need for many additional units 
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EXHIBIT WILL BE OPEN: 


Monday, March 15 
9 A. M. to 6:30 P. M. 
Tuesday, March 16 
9 A. M. to 10 P. M. 
Wednesday, March 17 
9 A. M. to 6:30 P. M. 
Thursday, March 18 
9 A. M. to 3 P. M. 









NATIONAL RAILWAY 


208 SOUTH LA SALLE STREET 


March, 1937 


The National Railway Appliances Association 
will present its 26th Exhibit at the Coliseum, in 
Chicago, on March 15 to 18, 1937, concurrently 
with the conventions of the American Railway 


















Engineering Association and the Signal Section, 
Association of American Railroads. 


This Exhibit will embrace the most comprehen- 
sive display of materials, equipment and tools 
employed in the construction and maintenance 
of railway track, bridge, building, water service 
and signaling facilities assembled under one roof 
in years. You will find in it much of help to you 
in meeting today’s requirements. It is a practical 
exhibit for practical men. 


When attending the convention, make it a point 
to VISIT THE EXHIBIT and investigate the 
many improvements that have been made during 
recent years. 


APPLIANCES ASSOCIATION 


CHICAGO, ILLINOIS 
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Floods 


Emphasize Importance of Railway Service 


NOT infrequently it requires a major crisis to bring 
about a proper realization of our dependence on agen- 
cies whose presence and continued existence we have long 
taken for granted. Equally important, such crises also 
frequently bring out fundamental shortcomings of other 
agencies whose activities in fair weather tend to under- 
mine the security of those agencies whose existence is 
shown to be so essential. Such a condition exists with 
reference to the railways and their competitors on the 
highways, on the waterways and in the air. 


Flood Creates Crisis 


The relative importance of these various transportation 
agencies to communities in distress was shown in a strik- 
ing way during the last month when cities along the Ohio 
river were visited by a flood of greater height than ever 
before experienced. In this flood, which assumed serious 
proportions on the upper Ohio the middle of January, 
and which did not pass into the Mississippi until a month 
later, Portsmouth, Cincinnati, Louisville, Paducah and 
Cairo, not to mention many smaller intermediate com- 
munities, were confronted with river stages exceeding 
all previous records and large parts of these cities, ex- 
cept Cairo, were submerged. 

This flood created most serious problems for the rail- 
ways, for their terminals were submerged, thousands of 
cars marooned and lading damaged or destroyed, road- 
beds softened and washed out and operation suspended 
on many important through routes for weeks, with losses 
running into the millions of dollars. But it was not with 
these losses, serious though they were, that the railways 
were most concerned. On the contrary, they recognized 
their responsibility to the striken communities along their 
lines and gave first attention to the relief of need. 


First in Rescue 


First, of course, was the rescue of those who were 
caught by the rising waters. Hundreds of special trains 
were rushed into the flooded areas, carrying relief work- 
ers, boats and other equipment for rescue operations. 
Dozens of Coast Guard squads, with their boats and 
other equipment, were moved in from stations on the 
Atlantic Coast and the Great Lakes. Two contingents of 
officers and men with boats, radio and general equipment 


were sent from the Philadelphia Navy Yard, while one 
special train carried nearly 200 volunteer seamen from 
New York to Louiville. By means of the priority given 
to trains of this character, it was possible to rescue thou- 
sands of people who were otherwise without hope of es- 
cape and to hold the loss of life to a very small figure. 

But once rescued, the problem was only begun. As the 
waters rose to unexpected heights, it became necessary to 
evacuate entire cities and to transport the people to places 
of safety. No record will ever be compiled of the actual 
number of refugees handled by the railways as no effort 
was made to collect tickets, but it is estimated that they 
carried more than 200,000 persons to safety. At Louis- 
ville, for example, shuttle trains carried more than 50,000 
persons to points adjacent in Kentucky, while at least 
an equal number were transported to points in Indiana 
and elsewhere, where shelter and food were available. 


Handling the Sick 


Equally heroic measures were taken by the railways 
to co-operate with public health authorities in caring for 
the sick. In numerous instances lounge cars were stripped 
of their furnishings and fitted up as hospital cars for 
the movement of the sick. In one instance an entire hos- 
pital staff, together with patients—some in critical condi- 
tion—were transferred from a hospital in the danger 
zone to another beyond the flooded area. In another in- 
stance a complete United States field hospital with am- 
bulances and full equipment was rushed from Carlisle, 
Pa., to Louisville. During this period train after train 
was sent into the flooded areas, carrying without charge 
supplies shipped by the Red Cross for sufferers in these 
areas, including not only medicines but also food, cloth- 
ing, blankets, cooking utensils and other supplies needed 
by the refugees. 

Because of the contamination of drinking water, the 
railways collected and sterilized hundreds of tank cars 
which were then used to haul drinking water into Cin- 
cinnati, Evansville, Louisville and other stricken com- 
munities. In one instance a special train of 50 tank cars 
was given preferred movement all the way from Phil- 
adelphia to Indianapolis to meet this demand. Locomo- 
tive tenders were also used, after being sterilized, for 
the transportation of drinking water supplies to many 
communities. 

Again, the railways provided housing for thousands of 
refugees—turning over Pullman cars, day coaches and 
box cars until other quarters could be found. To pro- 
vide for a further evacuation of residents along the lower 
Mississippi river, if the necessity should arise but which 
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fortunately did not materialize, the Car Service division 
of the Association of American Railroads moved 700 
empty cars from the North Atlantic Seaboard into this 
area by special trains, while the roads of the southeast 
rushed 1000 more into the same area. 


Employees Co-operated 


And these services were rendered by employees who 
continued to operate rescue trains long after the tracks 
were submerged, until the water threatened to extinguish 
the fires in the locomotives. In many cases they re- 
mained at their posts of duty when their own homes were 
being endangered and their families evacuated. In Louis- 
ville, where the general office building of the Louisville 
& Nashville railway was surrounded by water and was 
without heat, and part of the time without lights, six 
girl telephone operators remained continuously on duty 
for nearly five days to provide contact between the may- 
or’s relief committee and the railway’s officers, and in 
this period made more than 1000 such contacts. In an- 
other instance, the railway lost all contact with one of 
its bridge gangs for several days, finally receiving a 
radio message from Red Cross authorities advising of 
the safety of the men and commending them most highly 
for their work of rescue. Such records received little 
attention in the newspapers; yet they could be repeated 
hundreds of times. They are characteristic of that highly 
disciplined corps of employees who comprise the staffs 
of the railways. 

In addition to the burdens that were thrust upon the 
railways within the limits of the flooded areas, when 
every gateway across the Ohio below Steubenville, Ohio, 
was Closed, serious disruption to traffic occurred that 
reached far back from the areas inundated, causing in- 
convenience to many people and hardship to many indus- 
tries and communities that were cut off from their nor- 
mal sources of supply. To reroute this traffic over other 
lines added greatly to the confusion and congestion; yet 
the railways accepted it, as they did the relief work in 
the devastated areas, as a responsibility that was not to 
be evaded. 


Not to be Forgotten 


In these and other ways the railways arose to the 
emergency in the way that has long been characteristic 
of them—and yet in a way that no other transportation 
agency can equal. The record which they made is one 
which these communities cannot soon forget. It is one 
which railway employees elsewhere should so publicise 
that the lesson will be brought home as well to those 
living in communities remote from this disaster in order 
that they may foster the railways that now serve them 
in preparation for the day when they may themselves 
face a similar crisis. 
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Field Service 
No Longer a Source of Controversy 


SOME years ago one of the most thought-provoking 
articles in the March Equipment Economies Issue of 
Railway Engineering and Maintenance cited case after 
case of unreasonable demands made by the railways for 
the assistance of manufacturers’ field men in the servic- 
ing of power appliances. It was not unusual, as pointed 
out in this article, for service men to travel 500 miles in 
response to calls, only to find that some one had failed 
to detect a broken wire in-an ignition circuit. At about 
the same time the railroad manager of another supply 
company declared that his greatest source of worry was 
machines of his company standing idle along the right 
of way of railroads that were his best customers. The 
purchasers were satisfied with the machines but saw no 
reason why they must be kept at work every day. 

Considering these facts in the light of what has since 
transpired, we know that they were but the birth pains 
that followed the conception of a new idea. The rail- 
way officers who pioneered in the introduction of me- 
chanical appliances deserve a great deal of credit for 
their enterprise and courage, but it is doubtful if either 
they or the managements that authorized the necessary 
expenditures had any conception of the problems of ad- 
ministration that would fall to their lot as a result of this 
new development. 

Without question the most important oversight was 
the failure to realize the necessity for a thoroughly or- 
ganized plan for the maintenance of this new equipment. 
But this is not at all surprising because the manufac- 
turers, in their zeal to get their appliances introduced, 
not only depreciated the magnitude of this problem but 
also assumed responsibility for most of the repairs them- 
selves. The first units of equipment were experimental 
at best and needed considerable field attention that the 
builder was obligated to give them, and as time went 
on he had to continue this service because the railroads 
were not organized to take it over. 

As a consequence, the demands of the railroads for 
service from the manufacturers became a severe burden. 
While these manufacturers realized that this situation 
would continue until the railroads organized to handle 
the upkeep of the machines, they were not in a position 
to call attention to this shortcoming of their customers. 

Lack of centralized control to meet the needs imposed 
by the introduction of power appliances was manifested 
also in a low use factor; the machines were idle too much 
of the time. And it was not until the investment in 
equipment ran into large figures that the need for ade- 
quate utilization to insure a return on the investment be- 
came a matter of real concern. Since a machine that is 
out of repair fails to earn its return just as surely as one 
that stands idle for any other reason, effective means 
of upkeep is an important element in any plan to insure 
adequate use. 

Eventually many of the railways have come to realize 
that maximum utilization, effective operation and ade- 
quate maintenance of work equipment demand a de- 
gree of supervision that cannot be exercised by division 
and subdivision officers unaided, because their attention 
is necessarily directed primarily to the business of getting 
work done. As a result, many railways have created 
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special staffs to instruct operators, assign the machines 
and see that they are kept in condition for use. The 
article beginning on page 162 of this issue describes the 
methods and organization employed by two railroads. 

As a result of this development the administration of 
power equipment has been so greatly improved that, as 
will be noted in the article on field service, beginning 
on page 188, the relations between the railroads and the 
manufacturers in this regard is now fraught with fewer 
occasions for controversy, although, there is still room 
for improvement. 


Effective Use 


Makes Difference Between Profit and Loss 


NO PROBLEM connected, with work equipment ap- 
proaches in importance that of keeping it busy. Owner- 
ship requires an investment which represents a loss un- 
less the equipment produces a return commensurate with 
its cost. To do this it must be kept at work a sufficient 
time not only to accumulate savings equal to the carry- 
ing charges, but enough more to produce a profit. Ob- 
viously, a profit cannot reasonably be expected from a 
unit whose operation is ineffective or subject to frequent 
interruption, particularly if the progress of a large gang 
depends on its continuous and effective operation. 

These considerations have indicated to maintenance 
officers the importance of keeping work equipment in 


good repair at all times, to insure that it will be available 
for continuous service and capable of maximum output 


throughout the working season. The best system of 
assigning and supervising its use; thorough co-ordination 
of the size and activities of the gang to which it is as- 
signed, to produce maximum output; and careful plan- 
ning of the season’s schedule, may all be nullified by an 
ineffective system of inspection and repair. 

To insure both maximum and effective use of this 
equipment, different roads have developed different 
methods of meeting the problem of equipment main- 
tenance. They fall into two general groups, the funda- 
mental difference being that in one case the maintenance- 
of-way department is in charge of and makes all repairs 
with its own forces, while in the other group the me- 
chanical department provides the facilities for making 
the repairs and does the work with its forces. There are 
many differences in the details of the methods followed 
by each of these two groups, such as system, regional or 
local headquarters for making the repairs, and the man- 
ner in which the current inspection and maintenance are 
performed. 

Two articles which appear in this issue describe the 
practices on roads which are representative of the two 
groups, and on which the differences between the two 
methods are clear cut. On the Illinois Central, the en- 
tire responsibility for operating and maintaining work 
equipment, except M.C.B. units, lies in the maintenance- 
of-way department which provides the facilities and the 
force for making the repairs. Incidentally, on this road 
the work is organized on a division basis, with a well- 
equipped shop on every division. 

In contrast to this practice, on the Pennsylvania the 
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mechanical department does all of the shop work, in 
collaboration with the maintenance department which 
provides the force for field repairs. To emphasize more 
sharply the difference between the practices of these two 
roads which typify the fundamental groupings, the repair 
work on the Pennsylvania is concentrated in two large 
shops to which all units are sent when in need of attention. 

Both of these roads are larger users of work equip- 
ment, and both of them maintain it to high standards, 
with a view to making their investments in this equipment 
as highly productive as possible. It is of interest, there- 
fore, to consider the divergent manner in which they 
have approached the same problem. 


The Future 


Is There a Field for More Power Tools? 


PROPHECY is always dangerous; it is especially so in 
these days of such rapid change in every industry, and 
especially in transportation. Ten years ago no one fore- 
saw the stimulation in passenger travel that would come 
from greatly accelerated speeds and air-conditioning,— 
yet they have gained widespread acceptance today. 

An effort to predict the developments of the future 
in maintenance of way and structures is fraught with 
equal hazards. Apparent trends are so easily upset by 
subsequent developments. Thus, the rerolling of worn 
rails received a severe setback with the expanded use of 
the cold saw for end cropping, and both rerolling and 
end sawing were eclipsed by the perfection of processes 
for rail-end welding. Fifteen years ago no maintenance 
officer felt any serious need for any form of rail grinder, 
but because the grinder was a requisite for the satis- © 
factory finishing of rail-end welds, a new tool has been 
perfected and with it a demand for refinement in rail 
surface that was formerly deemed unnecessary. Once 
the surface grinder was recognized as a track appliance, 
it was but one step farther to the cross grinder. 

Fifteen years ago efforts to mechanize the construction 
of wooden bridges were focused on the development of 
portable power saws and drills and the timber dapper. 
But the widespread adoption of preframing has caused 
the portable timber dapper to fade out of the picture, 
while the portable saw and wood borer have become more 
useful as auxiliaries to the machine tools of the pre- 
framing plant or in construction not involving the use 
of treated wood. In the meantime the track tie adzer 
has won a place among track appliances that no one could 
have predicted a decade ago. 

In track work the multiplicity of times with which 
specific operations are repeated provides an ideal setting 
for mechanical equipment and it has already received 
widespread reception for many tasks, a striking illustra- 
tion of which is the complement of devices now provided 
for the modern rail-laying gang. Yet there are still 
numerous operations in track work that have as yet 
defied mechanization, as for illustration the renewal of 
ties. There is, therefore, still opportunity for further 
development in power appliances for use on the track, or 
for changes in practice that will adapt them more readily 
to performance by mechanical means. 













THE railways of the United States 
will spend $50,000,000 to $75,000,000 
more for the maintenance of their 
roadway and structures in 1937 than 
they did in 1936. In other words, 
their expenditures for this purpose 
this year will approach the total of 
$530,612,890 for 1930. In so doing, 
the roads will continue the increase 
that has prevailed since the bottom of 
the depression in 1933. From this 
level they increased 13 per cent in 
1934, 22 per cent in 1935 and 41 per 
cent in 1936. And these increases 
are not confined to the railways of 
the United States, for similar recovery 
is also reflected in the programs of the 
Canadian and the Mexican railways. 
These forecasts are based on informa- 
tion given us by the chief maintenance 
officers of 37 of the largest railways 
whose combined mileage aggregates 
60 per cent of the total. 

Equally significant with these fig- 
ures is the change in the attitude of 
railway maintenance officers towards 
expenditures. A few years ago, when 
the exigencies of depleted revenues 
were requiring them to pare their bud- 
gets to unprecedented minimums, they 
were inclined to minimize the accu- 
mulation of deferred maintenance as 
a factor to be considered in determin- 
ing the needs for greater outlays, con- 
tending that the reductions in expendi- 





turés were no greater than were war- 
ranted by the reductions in wear and 
tear that had followed the decline in 
traffic. In contrast with that attitude 
is the point of view of 34 officers who 
discussed this point in replying to the 
questionnaire referred to above, of 
whom only 5 contended that their rail- 
ways had suffered no appreciable de- 
terioration in condition as a result of 
curtailed expenditures, and of the five 
roads represented in these five replies, 
four are in exceptionally favorable po- 
sitions with respect to sustained earn- 
ings or financial security. The officers 
replying for all the other roads indi- 
cated that they recognize deferred 
maintenance as a factor that must be 
given weight in determining future 
appropriations for the upkeep of their 
properties. 


How Much Will Be Spent? 


How much will be spent for main- 
tenance of way and structures in 
1937? A fairly accurate measure of 
the anticipated volume of this year’s 
expenditures is to be had from a sur- 
vey of the programs now in prepara- 
tion by individual railroads. Thus, 
while the officers of 16 of the rail- 
ways referred to advise that their 
roads are not now planning to spend 
more than in 1936, 18 others state 


A survey of the 
maintenance of 
way budgets for 
the current year 


just as definitely that their outlays 
will be larger. Among those in the 
latter group who were willing to 
hazard specific estimates as to the 
percentage of increase, two placed it 
at 10 per cent, four at 15 per cent, 
three at 20 per cent, one at 25 per 
cent, and one at 100 per cent. It is 
also pertinent to add that several of 
those who stated that their budgets 
had not yet been increased, anticipated 
larger appropriations in the event of 
a continued increase in traffic through- 
out the year. 


For What Purposes? 


What items of maintenance work 
will receive major attention? From 
the comments on this question it is 
evident that track, as always, will re- 
ceive prior attention. The objective 
is seen in the statement made by 
seven officers to the effect that im- 
proved riding quality has become a 
more important requisite of track than 
ever before. Three of them also refer- 
red specifically to greater refinements 
in curve alinement and super-eleva- 
tion and one cited studies for contem- 
plated revisions in curvature. 

In view of this, it is not surprising 
that more than half the returns men- 
tioned rail renewals as having a major 
place in their budgets. This is sub- 
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stantiated by the large volume of rail 
orders placed since the first of Octo- 
ber, 1936. These roads and several 
others also mention other track mate- 
rials, rail-end reconditioning and 
joint-bar renewals as having major 
places on their programs. One road 
is planning to butt-weld a consider- 
able amount of new rail. 

Second in importance only to rail 
renewals, according to the informa- 
tion received, come ballasting and sur- 
facing. Tie renewals occupy an im- 
portant place in the budget every year, 
but because they did not suffer as 
great a decline during the depression 
as most other elements of track main- 
tenance, they will not be increased 
this year to the extent that other 
phases of the program will be ex- 
panded. There are, of course, excep- 
tions to this rule, as will be noted 
elsewhere. 

Expenditures on the track normally 
represent about three-fourths of the 
total outlays for maintenance of way 
and structures, exclusive of such un- 
distributed items of superintendence, 
tools and equipment, injuries and mis- 
cellaneous. Consequently, while the 
appropriations for work on bridges, 
buildings and other units of the fixed 
properties, other than track, do not 
compare in magnitude with those for 
the major track items, as reported by 
several of the roads, they do show es- 
pecially large increases when com- 
pared with those of the years imme- 
diately preceding. 


Deferred Maintenance 


As stated previously, only five of 
the replies received to the question- 
naire reported in effect that there had 
been no accumulation, of deferred 
maintenance as a consequence of in- 
adequate expenditures during the de- 
pression. Several other replies ex- 
pressed the view that expenditures 
had been reduced in proportion to 
the decline in revenues, but were not 
explicit as to whether these reduc- 
tions applied to such items of prop- 
erty as bridges and buildings, the de- 
terioration of which is affected but 
little by variations in the volume of 


traffic. A more typical reply was that 
the funds available had been devoted 
to keeping the tracks and bridges in 
safe condition for operation. One 
road which has made a detailed study 
of its deficiencies in expenditures for 
maintenance of way and structures to 
the end of 1935, concluded that this 
deficiency then approximated half the 
actual expenditures of that year. 
Insofar as the track alone is con- 
cerned, the comments on deferred 
work embraced substantially all of the 
principal items. One officer men- 
tioned “ballasting, ties and ditching,” 
another listed “ties and rails,” while 
others referred to “clearing the right 
of way,” “rails, ties and ditching,” 
“bank widening and ditching,” etc. 
One officer referred to the reduc- 
tions in expenditures effected by de- 
creasing or eliminating altogether the 
maintenance of tracks and bridges 
that were taken out of service or on 
which traffic was greatly reduced. 
Two others stated that expenditures 
on branch lines were reduced below 
levels that insured normal upkeep, in 
efforts to provide adequate mainte- 


Appropriations for maintenance 
of way and structures during 
1937 will be appreciably larger 
than in 1936. More money will 
be spent on the tracks—much of 
it for material replacements that 
have long been deferred, to the 
end that a high standard of line 
and surface may be obtained 
with lower outlays for upkeep. 
The budgets have been expand- 
ed sufficiently to permit of larger 
allotments also for bridges, build- 
ings and other items that suffer- 
ed the most serious neglect dur- 
ing the depression. 





nance on main lines. Still another 
practice to which attention was di- 
rected was that of concentrating ef- 
forts on repair rather than replace- 
ment work with the object of reducing 
renewals to a minimum. Rail-end 
welding and the repair of frogs and 
other trackwork by welding were 
mentioned especially in this connec- 
tion. 

While all of the replies to our in- 
quiries concerning deferred mainte- 
nance were insistent that curtailment 
of expenditures had not resulted in 
any decline in the standards of upkeep 
of either tracks or structures, insofar 
as they affect safety of operation, a 
number of them admitted the lower- 
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ing of standards in other respects. 
This was best expressed in the state- 
ment of one officer that “Our property 
has been maintained in a normal man- 
ner in all respects except painting 
and other items involving appearance 
only.” 

The inadequacy of painting pro- 
grams during the depression was com- 
mented on by many of the officers. 
Several referred also to deferred 
building repairs, and one to the need 
of tank renewals. As one officer ex- 
pressed it, “the painting of buildings 
was practically eliminated during the 
period of retrenchment and so also 
were repairs to buildings, except those 
made necessary by safety require- 
ments.” 


Last Year’s Work 


Further information on the present 
status of the properties with respect 
to deferred maintenance and the na- 
ture of the deficiencies is afforded 
by the comments made by railway offi- 
cers concerning the expansion of their 
maintenance programs in 1936. On 
a few of the roads the rehabilitation 
work was started somewhat earlier, 
as indicated by the following state- 
ment: 

“Beginning in 1934 we started an 
improvement program, and since then 
have laid 130 miles of new 112 Ib. 
rail, added a lot of new ballast, re- 
lined a majority of our curves, re- 
placed some of our weakest bridges, 
and made improvements in our sig- 
naling, so that I now feel that we 
have more than recovered what we 
lost during the depression, and our 
railroad is, today, in better condition 
than it ever has been.” 

Another, in much the same vein, 
stated that “Decided progress was 
made in 1935 and 1936 in bringing 
our principal main lines back to the 
hest possible riding condition until 
these lines are now in better riding 
condition and the general line and 
surface is better than ever before.” 
Still another officer states that “we 
did not accumulate any large amount 
of deferred maintenance during the 
depression and what there was will 
be wiped out this year. This involves 
some increased tie renewals, ballast 
work, etc.” 

With equal frankness, one road re- 
ports that only 23 per cent of its 
accumulated deficiency was made good 
in 1936. Still another road, which 
expanded its program in 1936, is 
working to a plan covering a period 
of four more years in which the ex- 
penditures will approximate those of 
last year. 

Not so sanguine is one comment 
that “little, if any, progress was made 
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during 1936 in respect to absorbing 
accumulated depreciation,” while an- 
other officer states that its “deferred 
maintenance has been mainly in rail, 
ties, bridge and building repair work 
and ditching.” 

Four officers refer particularly to 
the status of painting. One states 
that “some progress was made last 
year in painting steel structures, and 
improving the general condition of 
structures.” Another advises that 
“the only item of maintenance that 
has been definitely below our pre-de- 
pression standard is painting and con- 
siderable progress was made last year 
in catching up with this. A third re- 
ports that “bridge painting covering 
probably 60 per cent of our bridges 
was taken care of last year,” while a 
fourth states that “while we have been 
doing some painting all along, last 
year was the first year in which we 
have carried out a heavy painting pro- 
gram since the depression.” 

One road reported in considerable 
detail on the improvement which it 
made in its track last year. “During 
1936,” it advised, “considerable re- 
covery was effected in maintenance 
over the depression years of 1931 to 
1934, inclusive. Our rail-laying pro- 
gram in 1936 included 451 miles, as 
compared with 111 miles in 1935 and 
137 miles in 1934. Tie renewals in 
1936 were 165 per main track mile, 
as compared with an average of 129 
for the years 1930 to 1934. Our 1936 
weed killing expenditures increased 
approximately 100 per cent over the 
period from 1931 to 1934. Our rail- 
end and frog-welding program for 
1936 also showed a large increase, as 
compared with previous depression 
years.” Another comment relating to 
tie renewals is that “starting in 1935 
and more decidedly in 1936, our tie 
standards were raised and are now 
practically normal.” 


What of 1937? 


In what direction will maintenance 
programs be expanded in 1937? Per- 
haps the most pertinent answer to this 


question is the following: “In our 
maintenance program we are not giv- 
ing any factor preferred attention, 
unless it is that of maintaining the 
highest possible standard of line and 
surface and, of course, emphasizing 
most emphatically the necessity of 
maintaining our track structure to the 
strength requisite for speeds at which 
traffic is being handled.” 

While not mentioned by others, it 
is apparent that this objective was a 
primary one in formulating the budg- 
ets of other roads, as is indicated by 
the fact that most of the replies listed 
rail renewals, ballasting and surfacing 
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as among the items of their budgets 
that are being expanded most largely. 
Tie renewals are also mentioned by 
several roads. One of them reports 
that it is for the first time adzing, 
boring and incising all of its treated 
ties. Another road reports an increase 
of 22 per cent in its tie renewal pro- 
gram, this increase to be confined 
largely to main lines, and to branch 
lines on which tie renewals have been 
somewhat neglected but on which traf- 
fic has increased substantially. 

Among other roadway items men- 
tioned are roadbed widening, drain- 
age, ditching and weed eradication. 
Two of the eastern railways report 
an accumulation of deferred ballast 
cleaning, and state that efforts will 
be made to overcome at least a part 
of this deficiency during 1937. A 
western road makes special reference 
to a larger fencing program. 

While mention is made of a larger 
amount of work on bridges and build- 
ings, the one item that is referred to 
most frequently is painting, the need 
for which is obvious from the frequent 
references made to the deficiency in 
this phase of the maintenance of 
structures. One road specifically lists 
a budget item of $150,000 for paint- 
ing, adding that it comprises “a large 
increase over previous years.” 

Obviously, no two roads present 
exactly the same picture ; financial and 
physical conditions are subject to too 
wide variations. It is impossible, 
therefore, to generalize concerning 
their needs or their programs. How- 
ever, the following tabulation submit- 
ted by one road, while it can by no 
means be assumed to represent aver- 
age conditions, is of interest as indi- 
cating how the budget has been ex- 
panded on a particular road: 

Major increases in operating expenses, 1937 
over 1936 

Increase, Per Cent 
Track laying and surfacing 19 
Roadway maintenance 
Tunnels and subways 
Bridges, trestles and culverts 
Cross ties 
Rails and other track materials................ 15 
Ballast 
Stations and office buildings 
Shops and enginehouses 
Signals and interlockers 

In conclusion, it is clear that expen- 
ditures for maintenance of way and 
structures will be appreciably greater 
during the current year, and that while 
they will be directed, as in ‘the last 
few years, to those activities which 
are of paramount importance for the 
safe and effective movement of trains 
at accelerated speeds, the budgets have 
been expanded sufficiently to permit 
of material increases in the allotments 
to those other items of upkeep which 
have suffered the most serious neglect 
during the depression. 











ao 


rte WM ert OD MD SD =e 








of Way, Burlington 
Lines, Chicago 


By H. R. CLARKE 


Engineer Maintenance 








One Dream that Has Come True 


Are We Out of the 
“Hand-Car Era’? 


PRACTICALLY every man respon- 
sible for the maintenance of roadway 
and track, whether he be a laborer or 
chief engineer, will contend that his 
task is more difficult than it was for 
his predecessor of a few years ago, 
for he thinks of the speed at which all 
traffic, freight as well as passenger, is 
moving today, and knows the insistent 
demand that the most critical passen- 
ger shall experience no sense of dis- 
comfort, even at the highest speeds 
now operated. Yet he is not oblivi- 
ous to the changes and improvements 
in tools, material and methods that 
have made it possible for him to do 
his part in meeting these demands. 
Wider roadbeds that are more solid 
and more thoroughly “drained, ballast 
of a better and more lasting quality, 
treated ties, large tie plates, rail an- 
chors, heavier rail of improved de- 
sign and better steel are all contribut- 
ing their part. 

To the average passenger and to 
the public in general, there seems to 
be little change in the track of today 
as compared with that of some years 
ago; yet to the experienced mainte- 


nance man there has been a decided 
improvement. Tools have also been 
improved. The shovel, the spike maul 
and the claw bar that the trackman 
uses today may look very much like 
the tools he used some years ago, but 





The last two decades have wit- 
nessed the development of many 
machines for maintenance of 
way operations. Device after 
device has been perfected to elim- 
inate drudgery, to increase effi- 
ciency, until today the investment 
in work equipment runs into mil- 
lions of dollars. 

Has the limit been reached? 
Are there tasks still unaided? Is 
there equipment demanding 
further development? In this 
article, Mr. Clark reviews the 
progress that has been made to 
date and points to some of the 
possibilities of the future. 


they are better tools. The material 
is of a higher grade, it is heat treated, 
and the design has been so markedly 
improved that the tool of today is far 
better adapted to its purpose and is 
far safer to use. 

The development of work equip- 
ment is more readily recognized 
Equipment has been designed and 
built to help the maintenance man in 
his tasks and he has been prompt to 
utilize it. It was not so many years 
ago that “work equipment,” as ap- 
plied to the maintenance of way de- 
partment, was understood to mean 
large steam shovels, lidgerwoods and 
plows, cumbersome wooden spreaders 
and pile drivers propelled by locomo- 
tives. Derricks or clamshells had 
been developed but they were usually 
confined to material yards and were 
seldom found out on the line. 

Now the steam shovel has almost 
disappeared. Air dump cars have re- 
placed the flat cars, with their lidger- 
woods and plows. The steel spreader 
is almost automatic in its adjustments. 
The pile driver is a high-speed, self- 
propelled unit. Cranes, derricks and 








182 


clamshells are in very general use and 
they also are high-speed, self-pro- 
pelled units. In fact, one of the most 
versatile and effective units of equip- 
ment today is a gasoline-powered, full- 
revolving crane of medium capacity. 

One of the interesting developments 
of late has been the gradual replace- 
ment of steam with gasoline-powered 
units and in a few instances with 
Diesel engines. The tendency away 
from steam has been most noticeable 
in the smaller units. 


Reducing Hand Work 


Some years ago work equipment 
was employed only for the heavier 
work that could not be done by man 
power, such as driving piles, handling 
dirt in large quantities, etc., and the 
only equipment that was available was 
designed for such work. Today con- 
ditions are different, for equipment 
has been designed and built to do 
much of the work that was formerly 
done by hand, or at least to lighten 
the drudgery and make possible bet- 
ter work. On all progressive roads, 
light cranes have replaced tong men, 
power adzers have supplemented hand 
adzing, and bolt-tightening machines 
have superseded wrenches, all making 
possible more uniform and accurate 
work. 

Tamping equipment, of either pneu- 
matic or electrical design, is in general 
use and it has been so improved that 
units are available in a variety of sizes 
to fit the work being done and the 
force employed. The back-breaking 
tamping pick has been replaced by a 
tool that not only lightens the labor 
but also does a much better job of 
tamping under many conditions than 
even the most competent workman 
could do by hand power. Tamping 
tools have been so improved that more 
work can be done with less power and 
manufacturers have recognized the 
need for keeping the track free of 
obstructions by building lighter power 
plants or mounting the power plants 
so that they may be moved along the 
shoulder clear of traffic. 

The power jack that is in use today 
is a step in advance of even the most 
efficient hand-operated jack, espe- 
cially where track is being raised very 
much, as on a grade-raising or a 
heavy reballasting job. It is not easy 
to think of such work being done with 
the old time “lifting pole.” 

The use of power tools in bridge 
and building work is general. Power 
saws of various sizes and kinds, drills, 
wrenches, hoists, etc., driven by either 
air or electricity, have greatly expe- 
dited bridge work. Concrete mixers 
are now gasoline-powered and are 
usually smaller and much more easily 
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handled than those of a few years ago. 
The improvement in pumps has been 
equally marked. It is no longer nec- 
essary to unload a huge boiler with a 
derrick and set up a steam plant to 
operate a slow and inefficient pump. 
Instead, we now have compact gaso- 
line-powered pumps, easily moved, 
that will throw more water. 

The perfecting of the art of elec- 
tric welding and the building of port- 
able power plants and generators 
have changed the methods and prac- 
tices of steel bridge work very de- 
cidedly. Probably no money can be 
expended that will bring a larger re- 
turn than that spent in the welding 
of battered rail ends, frogs and 
switches. Opinions differ as to the 
relative merits of the oxy-acetylene 
and electric methods, but there is no 
difference regarding the value of 
welding by either process when prop- 
erly done. 


The “Hand Car Era” 


The term “horse and buggy days” 
has been used to denote lack of prog- 
ress and vision. We might use the 
term “hand car era” in the same sense. 
Both now seem to be characteristic 
of the past and in the latter case at 
least this is for the better. Mechani- 
cal power has replaced man power 





and track motor cars are almost uni- 
versally used to transport men in the 
maintenance of way department. This 
is a comparatively recent develop- 
ment, for many men are still active 
in maintenance of way work who well 
remember the back-breaking hand car 
and velocipede. However, even if 
new, the development has been rapid. 
The motor car of today is a reliable, 
dependable aid. Cars have been de- 
veloped to fit varied needs, from large, 
two-speed, heavy-duty cars required 
for pulling heavy loads or handling 
large gangs of men on trailers, to the 
light, compact inspection car for one 
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or two men, with almost all gradations 
in between. Probably the average 
maintenance man, if asked which la- 
bor-saving device he would give up 
last, would select the motor car. 


“Off-Track” Equipment 


The “caterpillar crawler,” or “end- 
less track,” has made possible the con- 
struction of equipment whose radius 
of operations is not confined to rail- 
way track. Machines so mounted and 
operating as cranes, clamshells, drag- 
lines or shovels are used extensively 
in handling dirt, cinders, gravel and 
other materials. Equipped with leads 
and a hammer, they are efficient pile 
drivers, particularly in driving foun- 
dation piles or sheet piling. In these 
varied applications, they possess the 
great advantage that they do not ob- 
struct track. Increased speeds, short- 
ened schedules and other operating 
conditions have increased the advan- 
tage of machines which can be used 
without at any time obstructing the 
track, and this consideration is becom- 
ing more important daily. 

I have touched on only a part of 
the developments in materials and 
equipment that have helped and are 
helping those of us who are in the 
maintenance of way department to 
do our work efficiently. Many other 


Crawler Mounted 
Equipment Takes 
Work off the Rails 


types of equipment might be listed, 
such as weed burners, weed mowers, 
flange oilers, etc., but those mentioned 
indicate the progress that has been 
made. As we review what has been 
done, the questions arise, “What is 
yet needed?” “What more does the 
maintenance man require to help him 
keep up his end?” I find these ques- 
tions difficult to answer. 

The small tools used in maintenance 
of way work have been developed 
until they are well adapted to their 
purpose and their quality has been 
improved. The problem here is 
largely one of continual study to im- 
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prove quality further without undue 
increase in cost. In the larger tools 
and work equipment there is still op- 
portunity for the development of units 
not yet available, or at least not gen- 
erally considered successful, as well 
as for the improvement of equipment 
now in general use and accepted as 
at least fairly satisfactory. 

The faster schedules in both passen- 
ger and freight service emphasize the 
need for avoiding all possible inter- 
ference with traffic. This and other 
reasons that are possibly even harder 
to control, increase the necessity for 
developing equipment that can work 
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so that little, if any, saving is real- 
ized by the use of the machines. A 
self-contained unit that would elimi- 
nate all hand work and do a better 
job at less cost would be of value, 
especially in connection with rail re- 
lay work. 


Spike Pullers 


There are machines on the market 
that will pull spikes, including at least 
one self-contained. unit, but they have 
not been generally adopted as the sav- 
ings that they can effect is small at 
best. Further improvement in this 





Steady Improvement Has Been Made in the Equipment Used 


in the clear and not obstruct the 
track, or that can be removed from 
the track so easily and quickly that it 
cannot be considered an obstruction 
to traffic. 

The use of equipment on crawler 
treads has been mentioned. The in- 
creased use of this type of machines 
should be possible and study of this 
possibility is justified. One objection 
to crawler tread equipment in many 
services is its slow travel speed. This 
should be increased and the equip- 
ment made more mobile. Suitable 
equipment so mounted might be used 
with trucks in ditching and bank wid- 
ening work and so eliminate the train 
service that is now required, with a 
resulting reduction in costs. 


Machine for Renewing Ties 


A satisfactory machine for renew- 
ing ties has not yet been developed. 
As this work consumes so large a part 
of the time of the track forces,e such 
equipment should find ready accept- 
ance, but to be accepted it must save 
time and reduce cost, as well as do 
good work. 

The driving of spikes in both tie 
renewal and rail relay operations is 
still largely a hand operation, as the 
machines for this purpose that are 
now on the market are cumbersome, 


while the spikes must be set by hand, 
equipment should be possible and if 
real savings can be realized, such 
machines should find ready accept- 
ance. 

Steady improvement has been made 
and is still being made in nearly all 
equipment that is now widely used 
and considered fairly satisfactory. 
This should and will continue, princi- 
pally along the lines of making such 
equipment lighter, more mobile and 
more generally adaptable without sac- 
rificing strength or increasing costs 
too greatly. The track motor car is 
a striking example of what has been 
done. The improvement in it in the 
last few years compares favorably 
with progress in automobile design 
and the manufacturers are not yet 
resting on their laurels. 

I have mentioned acetylene and 
electric welding as being of great 
value for both track and bridge work. 
Here, too, there is room for further 
improvement and the supply indus- 
try and the railroads should carry on 
joint research to improve methods 
and technique. This is especially de- 
sirable in the welding of manganese 
frogs, crossings, etc. 

I do not favor attempts to develop 
“jack of all trades” equipment. On 
small roads with limited equipment, 
such machines are of value, but on 
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the larger roads, and this includes the 
larger part of the important railroad 
mileage, there is generally sufficient 
work to warrant a machine designed 
for a specific job, and such a machine 
will almost certainly be more efficient 
than one that is designed for a variety 
of work. Flexibility and adaptability 
are desirable, but they should not be 
provided at the expense of efficiency 
and costs should not be increased too 
greatly in the effort to secure them. 
Here again the railroads and the man- 
ufacturers should work together to 
produce the equipment that will be 
most efficient in the work for which 
it is intended and then find such other 
places where the use of the machine 
will be justified. Here the free ex- 
change of experience through the 
technical press of the railway mainte- 
nance field is of great value in stimu- 
lating ideas and developing new uses 
to which equipment can be properly 
adapted. 


A Measuring Stick 


A number of years ago I prepared 
a statement or list of requirements as 
a guide for myself in recommending 
purchases. To justify the expendi- 
ture for purchase and the expense of 
operation, work equipment must do 
one of four things: 

1—Perform a given task more eco- 
nomically than it can be done by man- 
ual labor. 

2—Do a job better than it can be 
done by manual labor. 

3—Do work which cannot be done 
at all by manual labor. 

4—Do work for the accomplish- 
ment of which it is not possible to 
secure manual labor. 

If a machine definitely fulfills one 
of these requirements it will likely be 
used generally; if it meets two or 
more of these requirements, its al- 
most universal use is certain. Con- 
versely, machines now available, more 
or less fully developed, have not been 
accepted because they do not fulfill 
any one of the conditions listed suffi- 
ciently to justify their use. 

At present, the fourth requirement 
which I have outlined has little weight 
as there has been no scarcity of labor 
in recent years, but this condition may 
not always prevail. Varying condi- 
tions, such as changes in wages or in 
the efficiency of labor, may affect the 
first two requirements, but even 
though they may be modified to some 
extent, the four requirements listed 
will continue to afford a measure for 
placing a value on equipment. Main- 
tenance officers are generally insistent 
in demanding that equipment be justi- 
fied economically if they are to look 
with favor on its use. 
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WITH railway earnings rising stead- 
ily for 18 months, and with a corre- 
sponding increase in appropriations 
for maintenance, it is pertinent to de- 
termine what effect this trend is hav- 
ing on expenditures for work equip- 
ment. Is it changing the attitude of 
maintenance officers with respect to 
the condition of this equipment? To 
retaining in service units that require 
excessive maintenance? To the con- 
tinued use of machines that have be- 
come obsolete? In brief, how nearly 
does the work equipment now on the 
railways meet the needs of the main- 
tenance forces, especially in view of 
their enlarging programs? 

These questions, among others, 
were asked of the chief engineers and 
engineers maintenance of way of the 
larger railways of the United States 
and Canada, who were invited to join 
in a study of the present situation 
with respect to work equipment. Re- 
plies were received from officers in 
charge of the maintenance of 176,000 
miles of lines, or 59 per cent of the 
total mileage operated in these two 
countries, 

The importance of these questions 
will be understood more readily if we 
review briefly the events of the last 
eight years. In 1929 and the years im- 
mediately prior thereto, both construc- 
tion and maintenance programs were 
large and the railways were buying a 
great deal of work equipment. Yet 
few railways had enough machines of 
any types to meet their needs, and the 
engineering officers on many lines 
were often at their wits ends to assign 
the units they had available in such a 
way as to keep all of their work going 
to best advantage, with the result that 
they were asking for additional equip- 
ment of many types. 

Almost overnight the situation 
changed and the widespread retrench- 
ment in programs which followed the 
market collapse of 1929, converted 
the shortage into a surplus of almost 
every class of equipment. This’ sur- 
plus was further increased on numer- 
ous roads in the case of motor cars 
and a few other types of equipment, 
through the reorganization of track 
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forces and the reduction in the num- 
ber of gangs. Furthermore, as earn- 
ings shrank, the railways quit buying 
everything except essential items. 

As a result, up to last year, the 
railways purchased practically no 
work equipment for seven years, while 
many of the units they had owned at 
the beginning of 1930 had been used 
so intensively during the depression 
that they were wearing out and re- 
quiring excessive repairs to keep them 
in service. It was so difficult to secure 
the repair parts needed for this 





With the enlargement of main- 
tenance programs and the pros- 
pect of still further increases as 
earnings continue to improve, 
knowledge of the present situa- 
tion with respect to work equip- 
ment on all of the roads becomes 
of prime importance to the offi- 
cers of individual roads. For this 
reason a number of the larger 
roads joined in a study of this 
subject, the results of which 
show that there is a shortage in 
almost every type of work equip- 
ment and that many of the units 
now in service are worn out or 
obsolete. 





purpose, however, that in many cases 
the surplus units that had been stored 
were robbed of parts to make the 
necessary repairs to the active units. 
For these reasons, at the beginning of 
1936, much of the existing equipment 
was practically dismantled, or was 
worn out or hopelessly out of date. 
This situation with respect to- work 
equipment was complicated further by 
the fact that during the period in 
question marked changes had _ been 
occurring in the methods under which 
maintenance work was being done. 
Section gangs on many roads _ had 
been reduced practically to policing 
units and such routine maintenance 
as surfacing, renewing ties, etc., was 
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beginning to be performed by large 
gangs organized specifically for such 
work. Even so simple a task as keep- 
ing bolts tight has been turned over 
to special forces equipped with power 
wrenches, on many roads. 


New Equipment Developed 


To complicate the status of work 
equipment still more, while many 
units were being worn out or were 
becoming obsolete during this seven 
year period, a number of new types 
of equipment were being developed, 
of which adzers and self-contained 
spike pullers are examples. Again, 
certain other types which had ap- 
peared on the market, but which had 
been used to only a minor extent up 
to 1930, had undergone further de- 
velopment and had come into much 
wider favor, even though purchases 
had been restricted. This latter class 
of equipment is illustrated by the trac- 
tor with its numerous useful attach- 
ments, by paint-spraying machines 
and by crawler-mounted shovels, 
draglines and cranes. 

New practices have also been de- 
veloped or expanded greatly during 
the depression, which have had a pro- 
found effect on certain phases of the 
work equipment situation. An ex- 
ample is welding. While the building 
up of rail ends was not new in 1930, 
the need for extending the life of rail 
became so pressing subsequent to that 
date that the practice was expanded 
far beyond anything that might have 
been expected in the normal course of 
events. The result has been an almost 
complete turnover in welding equip- 
ment and practices, so that both equip- 
ment and methods which were then 
strictly up-to-date are now completely 
obsolete. The hardening of rail ends 
by heat treatment and the use of inde- 
pendent fastenings for tie plates are 
examples of practices that are entirely 
new since 1930, which have also 
affected the situation with respect to 
work equipment. 

Thus at the beginning of 1936, 
maintenance officers on many roads 
were faced on the one hand with the 


prospect that they would be able to 
increase their maintenance activities 
and on the other with the problem of 
providing work equipment with which 
to do it. Yet, a surprisingly large num- 
ber of these officers believed that they 
had enough equipment on hand to 
meet all of the demands their prospec- 
tive forces would make on it. Fortu- 
nately, by comparison at least, work 
equipment budgets, as approved, were 
fairly liberal, a surprisingly large 
number of units being bought during 
the year in view of the restrictions on 
purchases up to that time. 


Condition of Equipment 


As still further increases in mainte- 
nance programs are in prospect for 
this year, it is obvious that the amount 
and condition of the equipment avail- 
able for service become of first im- 
portance to those officers who are 
responsible for carrying out these pro- 
grams adequately and economically. 
If they are short of machines, either 
because they do not have what they 
need or because those they have are 
worn out, it is obvious that they can- 
not carry on their work with the same 
effectiveness or economy as if they 
possessed enough units in good con- 
dition of the types best suited for the 
work they have to do. 

In previous years, questions relat- 
ing to the condition of equipment have 
brought out a variety of answers. 
This year, the officers who furnished 
the information used in making the 
study did so frankly and without res- 
ervations. The greater uniformity of 
the replies is also noticeable, indicat- 
ing that in general and so far as indi- 
vidual roads are concerned, these 
officers are taking a more hopeful 
attitude. 

A few officers reported that all of 
their equipment is in first-class condi- 
tion or will be before the opening of 
the working season, by which time 
overhauling will be completed. Others 
stated that those of their units that 
are fit for service range from fair to 
first-class condition and that the re- 
mainder are idle awaiting retirement. 
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A still larger number of roads re- 
ported that all of their modern units 
are in first-class condition, but that 
the older equipment which they have 
been compelled: to retain in service 
until it can be replaced is costing too 
much to keep it in repair. 

Most of the officers who stated that 
their work equipment is in first-class 
condition excepted motor cars from 
this category. In fact, it was the prac- 
tically unanimous report that motor 
cars are costing too much to main- 
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tain and that all or most of this equip- 
ment is obsolete because of age or 
because it is not suited to present re- 
quirements. Another and still larger 
group stated that from 25 to 90 per 
cent of the remaining equipment on 
their respective roads is in first-class 
condition and that from 10 to 75 per 
cent is now requiring excessive main- 
tenance and should be replaced. This 
group also stated that from 6 to 20 
per cent of the units now in service 
should be retired because they are 
obsolete. 

The foregoing outline refers to 
active units—those that have been in 
actual service during the past year. In 
addition, not a few officers included 
lists of equipment which is still being 
carried in the accounts, but which is 
either worn out or obsolete. Several 
also mentioned items of obsolete 
equipment which are being held for 
use in emergencies in preference to 
retiring them. 


Is There a Shortage? 


While a knowledge of the condition 
and availability of existing equipment 
is important if one is to be informed 
on the work equipment situation, reli- 
able information as to whether there is 
enough equipment on hand to meet 
the demands of expanding programs 
is equally important. In other words, 
it is important to know whether there 
is a shortage of work equipment and, 
if so, how extensive it is. For this 
reason, specific information on this 
point was requested. 

A few officers advised that they 
now have all of the machines that 
they can possibly use and that, since 
they are keeping them in good repair, 
replacements will not be necessary in 


' the near future. A few others who 


also stated that they now have as many 
units of every type now available as 
they can use, said that replacements 
are being made currently as a certain 
number of machines wear out or be- 
come obsolete each year, but that pur- 
chases of additional equipment will 
be confined to new designs which are 
not now available. 

In contrast to these few, the re- 
mainder said frankly that they do not 
have enough units of most of the types 
they already possess, in part because 
they have retired so many or taken 
them out of active service for reasons 
already mentioned. While the need 
for practically every type of work 
equipment was expressed, these offi- 
cers listed the newer machines as 
among their most pressing needs, say- 
ing that they have none or, at most, 
only an inadequate number of these. 
It was particularly noticeable that 
whereas in former, years relatively 





March, 1937 


few officers made mention of power 
tools suitable for use by the bridge 
and building forces, this year all but 
a few expressed a need for tools of 
this type, saying that they had in- 
cluded a substantially larger number 
of these in their budgets than in any 
previous year. 


More by 60 Per Cent 


Of the 37 roads participating in 
this study, 2 did not buy any work 
equipment last year and 2 more failed 
to give information as to their pur- 
chases, leaving 33 from which detailed 
information was obtained. Likewise, 
2 roads do not expect to make any pur- 
chases in 1937, while 8 replied that 
their budgets are not yet completed 
and that they were unable even to 
estimate what equipment they will 
buy, although some said that they are 
planning larger purchases than last 
year. Detailed information as to the 
equipment that will be bought in 1937 
was, therefore, obtained from 27 
roads out of the 37 which replied. 

Forty-eight different types of 
equipment were purchased in 1936 by 
the 33 roads giving this information, 
while the 27 roads giving information 
as to their plans for 1937 listed 67 
separate types, 19 more than last year. 
Excluding the 8 roads which have not 
yet completed their budgets and the 
2 which will buy no equipment, the 
remaining 27 will buy about 60 per 
cent more units than the 33 roads 
which reported their 1936 purchases 
did in that year. Furthermore, the 
total combined expenditure will be 
considerably more than 60 per cent 
greater because of the increased num- 
ber of the larger units which will be 
purchased. For individual roads the 
increased number of units to be ob- 
tained in 1937, as compared with 
1936, will range from 25 to more than 
200 per cent. 

Motor cars, including lighter cars 
for section use, extra gang cars, light 
inspection cars and inspection coaches 
headed the list of the larger equip- 
ment, with respect to the number of 
units, the increase as compared with 
1936 and the number of roads ex- 
pressing a need for this equipment. 
More than half of the officers also 
expressed a need for trailers, without 
being specific as to their requirements. 
The 33 roads purchased 692 motor 
cars and 1 inspection coach in 1936, 
while the 27 roads reporting their 
plans for 1937 already have 1,180 
motor cars and 6 inspection coaches 
authorized. A number said further 
that it is reasonably certain that the 
number of motor cars will be in- 
creased. 

Based on the same grouping of 
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roads, tie tampers will show an in- 
crease from 98 complete outfits in 
1936 to 136 in 1937, or 38 more out- 
fits complete with power units and 
tools, while 24 self-contained tamp- 
ers are also included in these 1937 
budgets. While these roads will buy 
fewer rail cranes, 11 as compared 
with 20, the same total number of 
other machines for use in laying rail, 
159, will be purchased, although indi- 
vidually there will be some change as 
follows: bolters 68 against 90; adzers 
45 compared with 38; spike pullers 
and spike drivers the same, 12 and 18 
respectively ; and power drills 16 com- 
pared with only 1. 

Weed-destroying equipment has 
been used intensively since 1929, with 
relatively little replacement. As a re- 
sult, 45 machines were purchased in 
1936, while 73, an increase of 28, will 
be bought in 1937. These will be 
divided between. 14 weed burners 
compared with 11 in 1936; 17 discers 
against 8 last year; 1 scarafier in each 
year; and 41 mowers compared with 
25. In addition, 8 roads are planning 
to obtain mowers for use with tractors 
in mowing the right of way. 


For Bridge and Building Work 


In previous surveys of work equip- 
ment only occasional mention has been 
made by maintenance officers of a 
need for small power tools for bridge 
and building forces. Last year, how- 
ever, a surprisingly large number of 
these tools were purchased, although 
few officers gave specific information 
as to the number of each type. One 
typical road, not included, however, 
in the 33 which have been mentioned, 
which had never used such tools prior 
to 1936, purchased that year 127 units 
for its bridge and building gangs, 
made up of two 6-in. and twelve 3-in. 
power saws ; 9 heavy-duty hand power 
drills; 36 ratchet-type wrenches; 48 
wood-boring machines, with 32 in. by 
15 in. bits; 14 ratchet-type 114-ton 
chain hoists; 3 concrete mixers on 
rubber tired wheels, 14-bag capacity ; 
and 3 gasoline-engine-driven centrifu- 
gal pumps. In addition, 11 portable 
generating units were purchased to 
operate these tools. 

Because of the manner in which 
last year’s purchases of these small 
tools and the prospective purchases 
for 1937 were reported, it is not pos- 
sible to make a comparison on the 
same basis as for other equipment or 
for all of the roads reporting. How- 
ever, the limited number of roads 
reporting the value of their purchases 
bought $12,600 worth of small tools 
in 1936, while on the same basis the 
purchases of these same roads this 
year will amount to $33,600, or more 
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than 24 times those of the previous 
year. As nearly as can be estimated 
from the information given, the 27 
roads under discussion will buy about 
4,700 units of these small tools. As a 
corollary, 31 air compressors and 
generator units will be purchased to 
operate these tools, except the cen- 
trifugal pumps, 10 of which were 
listed, which will all be self-contained. 


Off Track Equipment 


There is an increasing interest in 
off-track equipment, the need for this 
type being mentioned by many offi- 
cers. One reason for this interest was 
expressed by a chief engineer, who 
said that “the tendency in recent years 
for train and engine men to demand 
the employment of pilot conductors 
and even full crews on work equip- 
ment which we believe does not re- 
quire the employment of other than 
maintenance-of-way men, has turned 
our attention to the use of off-track 
equipment. The use of crawler mount- 
ings is resulting in marked economy 
in maintenance work, and our expe- 
rience, which covers tractors, shovels, 
draglines, cranes, etc., indicates that 
we could use additional units of these 
machines to advantage.” 

During 1936, the 33 roads under 
discussion purchased 18 crawler- 
mounted units, wheras the budgets of 
the 27 reporting for 1937 contain 27 
of these machines. The latter includes 
4 shovels, 8 draglines, 5 cranes and 9 
tractors. Incidentally, all of those who 
mentioned tractors stated that they 
expect to include bulldozers, sweep- 
ers, front-end loaders and other at- 
tachments to widen the range of work 
which can be done with these units. 

That the practice of ‘using inde- 
pendent fastenings for tie plates is in- 
creasing is indicated by the fact that 
33 tie-boring machines were pur- 
chased in 1936 and the same number 
are scheduled for 1937. That the use 
of wood screws for this purpose is 
also increasing is indicated by the 
fact that whereas no machines for 
driving them were purchased last 
year, 10 are listed for 1937. 

The shaping of ditches, embank- 
ments and shoulders and ballast sec- 
tions has not received the same atten- 
tion in recent years that was given to 
it prior to 1930. As an indication that 
maintenance officers desire to do more 
of this work, a number of roads are 
preparing to modernize their spread- 
ers this year, and 6 spreader ditchers 
are to be purchased by roads that pur- 
chased none last year. 

Obviously, it is not possible to dis- 
cuss in detail every class of equip- 
ment, since in large part it would be a 
repetition of what has: already been 
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said. However, of the larger items 
which have not been mentioned, a sub- 
stantial number of arc-welding outfits, 
ballast cars, steam pile hammers, 
clam-shell and orange-peel buckets 
and power jacks are included in the 
1937 budgets. 

As has already been mentioned, the 
list for 1937 includes 67 types of work 
equipment, compared with 48 bought 
in 1936. It is of further interest that, 
excluding the smaller tools for bridge 
and building gangs but including the 

(Continued on page 208) 
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WHAT is legitimate field service? Is 
it a necessary element in the adapta- 
tion of mechanical appliances to main- 
tenance of way work? The answers 
to these two questions lead but to a 
third,— How much field service have 
the railways a right to expect from 
the manufacturers of the appliances 
they buy? 

Manufacturers point with pride to 
the work of their field men and con- 
tend that the value of this service 
should be taken into account in any 
appraisal of what the appliances they 
sell are worth to the railroads. But 
they also complain at times of unrea- 
sonable demands made on their serv- 


ice departments by some railway offi- 
cers. On the other hand, railway men 
sometimes intimate that field service 
is of as much or more benefit to the 
manufacturers than to the railroads 
and that at least in some cases so- 
called “service” may serve as a cloak 
for efforts to exert undue influence 
or foster undue partiality for a par- 
ticular product. 

Clearly, the subject is one that pre- 
sents more than one side, and with the 
thought that a full and fair discussion 
of it will prove of value, field service 
is presented here, from the standpoint 
of the manufacturer and from the 
point of view of the railway officer. 


As a Manufacturer Sees It 


NO other expression used in busi- 
ness is so greatly overworked as 
“service to the customer.” In fact, 
I am so tired of hearing it at sales 
conferences and on other occasions 
that I avoid its use whenever I can. 
However, I know of no other term 
that describes in so few words the 
“follow up” that the vendor must 
carry on after he has placed his prod- 
uct in the hands of the user. As a 
manufacturer of power equipment 
used on the railroads, I say “must” 
advisedly because it is only through 
a continuation of the contact between 
the manufacturer and the railroad— 
after an appliance has been purchased 
—that the transaction will result in 
real advantage to both parties. 

It is true that this business of 
“service” results in abuses—and I 
will have more to say of them later— 
but there are many reasons why it is 
an essential phase of the relationship 


between the buyer and the seller. In 
the first place, the wise manufacturer 
provides service for his own protec- 
tion—to insure that his product gets 
a fair and intelligent trial. By that I 
do not imply that railway officers are 
unfair, but, on the contrary, that, ow- 
ing to their manifold duties and the 
ramifications of their organizations, 
they do not always have the opportu- 
nity to follow up the appliance when 
it is delivered and see that it gets off 
with a good start. As a matter of 
fact, the railroads have a right to 
expect us to provide instruction in 
the use and maintenance of a ma- 
chine, at least when it is being put 
to use on a railroad for the first time. 

Some manufacturers go much fur- 
ther than that; they see to it that all 
of their machines are inspected by 
their service men periodically, regard- 
less of how long they may have been 
in service. Obviously, there will be 


differences of opinion as to the need 
for going that far, but there are some 
very good reasons why a manufac- 
turer must keep tab on his appliances. 

He wants to be sure that they are 
being used by men who know how to 
operate them and keep them in work- 
ing condition ; he wants to know also 
that they are being used on work for 
which they are suitable and not on 
work for which they are not intended. 
He also wants to get such perform- 
ance and cost data as are to be had 
legitimately for use in promoting the 
sale of his product to others. A sys- 
tematic check-up of this kind is made 
in the course of routine or periodic 
visits by the manufacturer’s service 
men. It is something that he does in 
his own interest; yet it is, after all, 
an important element of what the 
railroads get for the money they pay 
for the appliances they buy. 

Field service establishes the contact 
between the supply company and the 
actual users that is so essential for a 
thorough understanding of the prod- 
uct by the man in the field. In the 
first place, it affords the means of 
training men in the operation and care 
of a machine. But further than this, 
it gives the supply company repre- 
sentatives the opportunity to check 
improper practices and abuses, and 
let it be said that they discover plenty 
of them. 

Still more important is the oppor- 
tunity to learn of criticisms of the 
appliances from the men on the 
ground. It happens not infrequently 
that a roadmaster who has a new 
machine assigned to his territory finds 
a defect, or what he believes to be a 
defect, in it but because he presumes 
that the engineer maintenance of way 
is enthusiastic about the device and 
will resent objections, he is reluctant 
to find any fault. However, if our 
man shows up on this roadmaster’s 
territory the complaint will soon be 
forthcoming. 

The alert manufacturer deems it 
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essential to render service of this 
kind, but he has a right to complain 
if the railroads expect an unreason- 
able amount of service. We are glad 
to be of assistance. in training opera- 
tors, but don’t think that we should 
be expected to do it all. Naturally, 
we want to make sure that the men 
assigned to some new machine that 
we have just delivered will know how 
to use it and care for it, but we don’t 
think that it should be our job to 
train a new set of operators every 
time the machine is moved to another 
division or when it is put to work 
every spring. Nor do we feel that 
we should be called on to send men 
out to see that it is in working condi- 
tion at the outset of the season’s work. 


Emergency Calls 


There is another phase of field serv- 
ice that is just as important and often 
considerably more costly in terms of 
the work accomplished. Moreover, 
it is the type of the service that leads 


to the greatest abuses. I refer to’ 


those activities of our field men that 
might be grouped under the general 
head of “trouble shooting.” It goes 
without saying that things will go 
wrong at times with any equipment, 
with the result that the men who are 
using it need some expert help. Such 
emergencies may arise at any time 
and we are always glad to be of as- 
sistance, 

The reason for this attitude is a 
fundamental one. The manufacturer 
would rather have the complaints 
come to him than to have the defects 
in his equipment talked about behind 
his back. But that is not all, for 
while the service man’s visit may dis- 
close some unlooked-for defect, it 
more often brings to light some prac- 
tice in the use of the machine that 
precludes effective results in its op- 
eration. In other cases the service 
man finds that it is not being prop- 
erly maintained or operated. In any 


event, his presence on the ground en- 
ables him to correct the condition 
responsible for the trouble, and by 
preparing a report that is sent to the 
proper officer of the railroad the first 
step has been taken to avoid a repeti- 
tion of the trouble. 

Of course any supply man can cite 
cases where his company has been put 
to unnecessary expense for field serv- 
ice because the railroads’ machine 
operators or maintenance men could 
have found the trouble themselves if 
they had (1) read the printed instruc- 
tions that we furnish with every ma- 
chine, (2) made a careful check of the 
appliance and (3) kept it clean enough 
so that a defect could be seen. I con- 
tend that we have a right to complain 
if our man is compelled to spend two 
nights on the sleeper in order to do 
three minutes work that could have 
been avoided if some one had made 
a conscientious effort to look for the 
trouble before putting in the call for 
help. We feel that we have a right 
also to expect that our machines will 
be repaired and adjusted by compe- 
tent mechanics or by operators who 
have been properly instructed in the 
requirements of field repairs. We 
feel, also, that the railroads should 
provide a reasonable degree of me- 
chanical supervision of the power tools 
and equipment used in maintenance 
of way and structures. By this I 
mean that it is in the interest of both 
the railways and the manufacturers 
that the railways provide some sort 
of an organization that is held re- 
sponsible for the power equipment— 
to see that the operators are properly 
instructed, to guard against overload- 
ing and other abuse, and to direct the 
field maintenance of the appliances 
as well as their general repair. 

In this connection, it may be of 
interest to remark that we admonish 
our field men to “keep their hands 
clean,” or, in other words, to refrain 
if possible from doing the repair work 
or making the adjustments themselves. 





We take this position for two reasons, 
(1) because some railway officers will 
impose on our men in an effort to get 
some maintenance work done without 
expense to the railroads and (2) be- 
cause we believe that our service men 
will get better results if they function 
primarily as instructors. It is much 
better to tell a man what to do, than 
to show him how to do it. If he 
actually has to do the job himself he 
is much more certain to get the idea 
and remember it than if he merely 
watches someone else do it. 

We feel that we have a right to 
complain if our service man makes a 
long trip only to find that someone 
failed to identify or describe the tool 
properly and that it isn’t our device 
at all. Obviously this does not hap- 
pen often, and in the case of some 
appliances would be entirely inex- 
cusable. However, it is not an ex- 
traordinary experience with manu fac- 
turers of track accessories. 


Substitutions 


Of course, we sometimes encounter 
conditions where we have no choice 
but to disclaim any further responsi- 
bility for what had been our product. 
I refer to the substitution of non- 
standard parts in making repairs. If, 
for example, an internal combustion 
engine has been equipped with new 
pistons, purchased from some con- 
cern other than our own, we contend 
that it is no longer strictly our ma- 
chine and that we cannot be expected 
to make it run properly. Such sub- 
stitute parts may not fit to the close 
tolerances required for effective op- 
eration, but even if the controlling 
dimensions are correct, the deviations 
from standard weight may be such as 
to throw the moving parts out of 
dynamic balance. 

One of the most troublesome prob- 
lems arises from the abuse of equip- 
ment. Systematic mechanical super- 
vision, which I have referred to pre- 
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viously, is the most potent means of 
avoiding injury to machines through 
improper use. But the railroads’ 
equipment supervisors cannot be 
everywhere at once and in spite of all 
that is said, some operators will neg- 
lect to oil their machines. Still more 
pertinent is the trouble that arises out 
of the failure to use the lubricant 
specified in the instruction sheets. 
The correct lubrication of rapidly 
moving parts is a complex problem 
and the answer is to be had only 
through long experience or carefully 
conducted tests; for this reason it is 
sheer recklessness to substitute lubri- 
cants other than those specified with- 
out painstaking investigation. Diffi- 
culties arising from the failure to use 
the right oils or greases give rise to 
field service that the railroad has no 
right to expect. 

Another source of trouble for the 
manufacturer is overloading. Our 
company does not make motor cars, 
but I mention them here because every 
one who has anything to do with 
maintenance work has seen cars gross- 
ly abused by overloading. Usually 
the man responsible has some justi- 
fication—an emergency that he has to 
meet with the means at his disposal. 
No doubt a lot of equipment was sub- 
jected to abuse of this kind during 
the recent flood in the Ohio river and 
with ample reason. However, I feel 
that the manufacturers of motor cars 
are entirely justified in expecting that 
regularly assigned motor cars will be 
of adequate capacity for the gangs 
and equipment that they will have to 
handle and regular service. 


Service Tests 


Closely allied with this subject of 
service is the matter of service tests. 
Taken as a whole, the railways de- 
serve a great deal of credit for the 
extent to which they have co-operated 
with supply companies in carrying on 
the pioneer work, without which the 
extensive mechanization of mainte- 
nance of way work would not have 
been possible. No appliance can be 
conceived in its final form in the mind 
of the inventor, nor can it be built in 
the shop to such a degree of perfec- 
tion as to assure that it will do exactly 
what is expected of it. 

Realizing this, it is the general 
practice to arrange for the experi- 
mental use of a new machine on one 
or more railroads, and since it is rec- 
ognized that the appliance is not a 
finished machine, ready for sale, it is 
placed at the disposal of the railroad 
without charge, in return for which 
the latter is expected to carry out the 
required test conscientiously. As a 
result of this arrangement, the manu- 
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facturer obtains valuable information 
and, not infrequently, some pertinent 
suggestions for the improvement of 
the device. 

However, this status of an appli- 
ance no longer obtains after the ex- 
perimental work has been completed 
and the design has been changed to 
overcome the defects disclosed by the 
tests. When, therefore, the product 
has been shown by subsequent retrial 
to function to the satisfaction of the 
manufacturer and he is ready to stake 
his reputation on it by offering it for 
sale, it can no longer be classed as an 
experimental appliance. Neverthe- 
less, in spite of this and the fact that 
the device is in extensive use on some 
roads, salesmen are not infrequently 
importuned by officers of other roads 


As a Railroad 


WHAT field service has a railroad 
the right to expect from the manu- 
facturer? We have been getting this 
service for so many years in some 
form that we have come to accept it 
as something to which we are entitled 
as a matter of course. True, some 
companies provide more of it than 
others, but some measure of it is 
offered with almost all equipment 
bought except that supplied by job- 
bers. I suppose also that there is a 
wide difference in the amount of serv- 
ice that different railway officers de- 
mand of the manufacturers. Conse- 
quently, it is not so easy to distinguish 
between what is a fair measure of 
service and what is exhorbitant. 

One thing that must be borne in 
mind from the start is that there is 
no such thing as free service. It costs 
money to pay the salaries and travel- 
ing expenses of the field men and since 
no bill for their services is rendered 
as such, the railroads must absorb 
the expense in the prices they pay for 
the appliances they buy. It follows, 
therefore, that if the manufacturers 
provide more service than is needed 
or are compelled to supply unwar- 
ranted service because of unreasonable 
demands made by the railroads, the 
cost of this excess service must be 
reflected ultimately in the bill for the 
equipment. 

Field service in some form has been 
provided by manufacturers ever since 
railway buying has been in sufficient 
volume to warrant the organization 
of what we know as railway supply 
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to have an appliance installed on their 
lines free of charge as a “test instal- 
lation.” 

I mention this as an example of 
another type of “service” that the 
railways have no right to expect of 
the manufacturers. On the whole, 
railway maintenance officers are en- 
tirely fair in their attitude toward the 
service tendered them by the supply 
companies, and I am sure that I voice 
the sentiment of the great majority 
of the supply men when I say that I 
am willing to meet the few exhorbi- 
tant demands that are made on our 
company by a few individuals for the 
privilege of rendering a type of serv- 
ice that is essential in the movement 
toward a wider use of power appli- 
ances in maintenance of way work. 


Man Sees It 


companies. In the case of new me- 
chanical appliances it could not very 
well be otherwise. No machine can 
be 100 per cent reliable; men must 
also be taught how to use it. Conse- 
quently experts must be furnished to 
check and correct mechanical diff- 
culties and to teach men how to oper- 
ate and care for the machine. Under 
the dictates of custom, the manufac- 
turer provides this service without 
any additional charge. Why is this so? 

The offering for sale of any new 
machine or an old one, for that mat- 
ter, always gives rise to questions con- 
cerning its reliability, the adequacy of 
its construction to resist the stresses 
imposed in the course of regular serv- 
ice, the need for frequent adjustments, 
the degree of skill required of the 
operator, and a multitude of other 
matters of practical concern to the 
potential user. The responses to such 
questions may range all the way from 
claims of absolute perfection to a 
frank admission that a certain amount 
of field supervision by representatives 
of the manufacturers is necessary. 
However, regardless of the nature of 
the claims made, the manufacturer is 
bound to make good. In other words, 
the railroad has a right to expect the 
manufacturer to provide whatever 
field service is necessary to make good 
his claims that the device can perform 
the work for which it is intended un- 
der the practical conditions encoun- 
tered in day-to-day service. 

This statement calls for some elabo- 
ration because the situation presented 
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in the case of a new appliance is en- 
tirely different from that prevailing 
with respect to a machine that has 
been widely used for a long time. In 
the case of a new machine, it is up to 
the supply company to show that men 
can readily be trained to operate and 
care for it, that it can readily be kept 
in the state of adjustment and repair 
necessary for effective operation, and 
that it meets in other respects the 
claims made for it. 

Until this has been demonstrated 
to the satisfaction of the purchaser, 
the field service man of the manu- 
facturer may have a rather busy time 
of it, but if the machine is all that is 
claimed for it, the supply company 
ought not provide and the railroad 
should not expect any more field serv- 
ice than is necessary to insure occa- 
sional check inspections of the appli- 
ances and the methods employed in 
operating them. We welcome these 
occasional visits and any helpful sug- 
gestions that are offered by the field 
man that will increase production, 
insure more reliable performance and 
guard against abuse of the machine. 

This phase of field service is of 
unquestioned benefit in reducing the 
number of interruptions to the work 
by reason of breakdowns. But me- 
chanical difficulties will be experi- 
enced from time to time, with the 
result that we may be confronted with 
a serious tie-up. This is especially 
trying in the case of a rail gang, for 
example, where the failure of one 
machine will disrupt the work of the 
entire organization. 

There is another point that can well 
be brought up in this connection. It 
is my observation that service men 
seem to feel that their job is to find 
out what fault of our men led to the 
failure of appliance. That is the cor- 
rect attitude up to a certain point, but 
when we find that one detail of a 
machine is giving us trouble almost 
constantly, I think it is time for the 
supply company’s representative to 
admit that perhaps the design of that 
detail is defective. Most manufac- 
turers don’t waste much time in run- 
ning down and correcting troubles of 
this kind, but it is surprising how 
long it takes some of them to insti- 
tute needed changes of design. In 
one or two aggravated cases we have 
undertaken the job ourselves, making 
improved parts for thé machines in 
our own shops. 

Supply companies oppose strenu- 
ously any efforts to get them to fur- 
nish equipment that incorporates any 
feature that is not a part of their 
standard models, but in some instances 
that I can recall there has been good 
reason for demanding it. And an- 
other thing—if a part proves defec- 
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tive and the design is changed, I think 
that the railroads have a right to ex- 
pect the manufacturer to supply re- 
placement parts of the improved de- 
sign. It will avoid a lot of the 
so-called unreasonable service that 
they complain of. 


Emergencies 


If the railroad has properly trained 
its machine operators and provides 
adequate mechanical supervision, such 
breakdowns should be infrequent, and 
when they do occur our own mainte- 
nance men should be able to find the 
trouble and correct it in most cases. 
However, in cases where they cannot 
find out what is wrong, or the trouble 
is of a nature that they cannot correct, 
we have a right to expect prompt 
assistance from the supply company. 
Furthermore, we feel that the manu- 
facturer ought to exercise reasonable 
initiative in getting an expert on the 
ground. 

We had an experience with a crane 
some time ago that illustrates this 
point. This crane was being used 
within a few miles of a town where 
the headquarters of the supply com- 
pany, as well as its factory, are lo- 
cated, and when we had trouble we 
thought that this was one case where 
we could get help quickly and at little 
inconvenience or expense to the manu- 
facturer. However, we were notified 
that all of the field men were out on 
other assignments so far away that 
they were inaccessible. Apparently 
it did not occur to anyone that there 
should be some one in the factory 
who could pinch-hit for the regular 
service men in this instance. 


Spare Parts 


In many cases, of course, the emer- 
gent need is not for the services of 
an expert but for some part to replace 
a broken one. The first requirement 
in this connection is that the manu- 
facturer provide us with parts lists 
from which all parts can be clearly 
identified and accurately specified. We 
also have a right to expect that rea- 
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sonable effort will be made to get 
repair parts to us promptly. 

However, this matter of replace- 
ment parts cannot be disposed of with 
that one comment, because it is, after 
all, one of the most potent sources 
of controversy between the user and 
the supply company. In the first 
place, the railroad should be willing 
to carry a supply of spare parts, but 
it is entitled to conscientious counsel 
by the representative of the manufac- 
turer. He should be in a position to 
know what parts are most likely to 
need replacement, but in relying on 
his knowledge we have a right to ex- 
pect that we will not be inveigled into 
buying a stock of parts that runs far 
in excess of any actual need. 

Another sore point is the cost of 
spare or replacement parts. I have 
heard all the arguments justifying the 
exorbitant prices charged us, and no 
doubt the prices must include much 
more than the cost of the cast iron or 
steel, the machine work, and the han- 
dling charge, but I think most railway 
men still find the bills for spare parts 
hard to accept. Perhaps this reaction, 
even if it is emotional rather than 
mental, may explain why some of us 
offer but half-hearted objections when 
the stores department supplies us 
with “boot-legged” parts for some of 
our machinery. 


Good Service Men 


On the whole, I believe that we are 
getting all the field service we are 
entitled to, looking at it from the 
standpoint of volume or the number 
of men employed in it. I believe 
also, that it is generally satisfactory 
with respect to quality. The service 
men usually are fully qualified ex- 
perts in the appliances with which 
they have to do. We have no right 
to expect them also to be trackmen. 
However, we do expect, while they 
are on our road, that they be engaged 
exclusively in work relating to the 
operation and upkeep of the equip- 
ment supplied by the companies that 
employ them. 

Naturally, a man who “knows his 
stuff” and has a pleasing personality 
will build up no small measure of 
good will for his employer’s appli- 
ances, but he should not engage in 
direct sales effort. We were once 
subject to considerable inconvenience 
by a staff of service men who, judg- 
ing from the requests we received 
from our own men on the line, must 
have spent most of their time creating 
a well defined demand for a lot of 
accessory equipment. 

It is not my job to tell supply com- 
panies how to select their service men. 

(Continued on page 209) 








Keeping Work Equipment 
in Working Order 


THREE factors must be given care- 
ful consideration if the successful 
operation of work equipment is to be 
assured. These include the condition 
of the equipment when it is placed in 
service at the beginning of the work- 
ing season; the manner in which the 
various units are kept in repair while 
in service; and the manner in which 
they are operated. 

On most roads the use of modern 
types of work equipment, powered 
with internal combustion engines, was 
started on a small scale in an experi- 
mental way, with little thought of the 
problem of upkeep. The previous 
experience of the maintenance forces 
had been with large steam-driven units 
that seldom required attention between 


shoppings. In the event that repairs 
in the field became necessary, it had 
been customary to rely on the mechan- 
ical department to make them. Al- 
most immediately, however, the ad- 
vantages of the newer type of power 
equipment to perform the tasks of 
maintenance became apparent, and the 
number of machines in use increased 
rapidly. 

Within a short time the problems 
of maintenance and operation of these 
machines became of paramount im- 
portance. Neither the maintenance 
of way department, which was using 
them, nor the mechanical department, 
which had been maintaining the older 
and larger steam-driven equipment, 
was organized or equipped to main- 


tain these newer types. In large part 
this was also true of their operation. 

As has always occurred when new 
problems have faced the railways, 
different roads have worked out the 
solution along somewhat different 
lines, although they were seeking the 
same objective—effective and eco- 
nomical operation of the work equip- 
ment that was being placed at the dis- 
posal of the maintenance forces. The 
following articles describe the manner 
in which two roads, the Illinois Cen- 
tral and the Pennsylvania, both of 
which are large users of work equip- 
ment, solved these problems of main- 
tenance and operation along somewhat 
different lines, but to their own sat- 
isfaction. 


Division Forces Maintain Power Tools on IC. 


By R. E. BUSS, 


Superintendent of Work Equipment, Illinois Central 


THE Illinois Central has long been 
a large user of work equipment. It has 
today in active service a total of 4,570 
units of such equipment of 78 sepa- 
rate types, not including locomotive 
cranes, camp cars or work cars other 
than ballast and air-dump cars. There 
are also a considerable number of 
units of various kinds which are either 
obsolete or worn out and which are to 


be replaced as opportunity is afforded. 
In all, this equipment represents an 
investment exceeding $1,750,000. 

All of these 4,570 units are assigned 
to and used by maintenance of way 
forces and 4,265 of these units are 
kept in repair currently by an organi- 
zation of equipment repairmen in this 
department, working in the field and 
in shops specially provided for this 


The Equipment Repair Shop at Champaign, III. 


purpose. The remaining 305 units are 
maintained by the mechanical depart- 
ment. From $100,000 to $110,000 is 
spent annually for these current re- 
pairs. 

Except pile drivers and bridge der- 
ricks, the earliest of the modern types 
of work equipment purchased by the 
Illinois Central were gasoline-driven 
inspection cars, the first of which were 
purchased about 1901. The next ma- 
chines were locomotive cranes and 
ditchers, bought in 1904 and 1905. 
The question of maintaining these 
pile drivers, bridge derricks, locomo- 
tive cranes and ditchers gave no con- 
cern as they were all steam-driven, 
and the mechanical department was 
able to make any repairs that became 
necessary. The motor cars presented 
another problem, however, for neith- 
er the engineering nor the mechanical 
department had made any exploration 
into the field of internal combustion 
engines. For this reason, when a mo- 





oe Oe aS ee a eS a ee a ee 


st OMOanHn WS HO OLR Se Ot 






' we t © 


1 (2B © be 8 6 6CDlUmt ODUM 


- 


i = = ~ 1 eee OD OW 








March, 1937 


tor car needed repairs, the water- 
service repairman was called on to 
make them, because he was the only 
person available who knew anything 
about engines of this type, since gaso- 
line engines were being used in num- 
erous water stations and these repair- 
men were maintaining them. 


Use of Equipment Expanded 


From this time, as other types of 
equipment became available, the num- 
ber of units increased gradually until 
about 1916, when the shortage of la- 
bor occasioned by the industrial ex- 


pansion incident to the World War: 


gave an impetus to the use of power 
machines, and motor cars and tie 
tampers began to be purchased in 
quantity. Since that time the number 
of units continued to increase up to 
and including 1930. During the last 
two years there has again been an up- 
ward trend, despite the fact that the 
large percentage of the units pur- 
chased have been for replacement. 

Originally, the larger units were 
turned over to the mechanical depart- 
ment when they needed repair. These 
heavier machines rarely needed field 
repairs and the maintenance of way 
department had neither the tool 
equipment nor men who were quali- 
fied to make the more important re- 
pairs which had to be made in the 
shop. However, as the smaller units, 
such as motor cars, air compressors, 
etc., increased in number, it became 
evident that their effective operation 
would depend in large measure on 
efficient field repairs. 


Field Repairs Difficult 


Obviously, the mechanical depart- 
ment was not organized to make field 
repairs to this equipment as a routine 
operation. Even when a request came 
in to send a mechanic to some point 
on the division to inspect or repair a 
machine, it was seldom possible for 
him to drop the work he was doing 
and start immediately. Furthermore, 
experience soon disclosed that these 
men were rarely sufficiently familiar 
with internal combustion engines to 
repair them satisfactorily, while not 
infrequently they were completely in 
the dark as to the source of the trou- 
ble which they were sent to overcome. 

While the failure of a motor car to 
function might be aggravating to the 
section gang to which it was assigned, 
it was not a matter of large impor- 
tance in the total maintenance opera- 
tion. It was thus generally immaterial 
whether the repairs were made today 
or next week, provided the supervisor 
had a hand car which he could send 
for the temporary use of the gang. As 
the number of cars in service in- 
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Believing that there is an advan- 
tage in requiring the department 
that uses power machines to 
maintain as well as operate them, 
the Illinois Central has develop- 
ed an equipment maintenance 
organization in the maintenance 
of way department along divi- 
sional lines, each division having 
an equipment repair shop able to 
handle all but large steam and 
M. C. B. units. Experience has 
shown that this system is work- 
able and economical and that 
the shops are capable of turning 
out high-grade work at relatively 
low cost. 


Top—A Il Shops 
Are Equipped with 
Power and Machine 
Toolkx—One of 
Several Drill 
Presses at Cham- 
paign. Middle— 
Last Operation in 
the Repair of an 
Air Compressor— 
Using the Paint 
Spray. Bottom— 
One Corner of the 
Shop Store Room 
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creased, however, these failures began 
to be a serious matter, particularly as 
they occurred with disturbing fre- 
quency in the engines with which 
these earlier cars were equipped. 

Serious as the motor-car failures 
might eventually have become, they 
never assumed the importance that 
attached to those of machines which 
were used with large gangs. When a 
tie tamping outfit failed it became an- 
other matter, for an entire ballast 
gang might be thrown into confusion 
and its progress slowed down to the 
point where the cost of the work in- 
creased beyond reason. It thus soon 
became apparent that some organized 
action was necessary to insure the con- 
tinued and effective operation of the 
increasing amount of work equipment 
which was being provided. 

It was equally apparent that little 
help could be expected from the me- 
chanical department since it was also 
suffering from a shortage of men 
while from the very nature of its work 
it was not organized to handle field 
repairs regularly. For these reasons, 
and because the bridge and building 
department always contains a number 
of capable mechanics, it came to be 
the practice to call on the supervisor 
of bridges and buildings to make the 
repairs as they became necessary. 


Genesis of Shops 


Eventually this practice was ex- 
panded to include more important re- 
pairs, which necessitated sending the 
machines to a shop and finally to in- 
clude other classes of equipment and 
major repairs at the end of the season. 
Thus what had originally been a local 
effort to keep motor cars and, later, 
tie tampers, in operation, gradually 
grew into a regular equipment main- 
tenance operation. 

For a long time each division was 
allowed to handle the problem as it 
saw fit, that is, independently of what 
other divisions might be doing. How- 
ever, as the amount and variety of the 
equipment in service continued to in- 
crease, it became necessary to co- 
ordinate the efforts of the individual 
shops and about 14 years ago this 
work was placed under the direction 
of the supervisor of work equipment. 
Subject to this supervision, the main- 
tenance of work equipment still re- 
mains a division matter. Each of the 
10 divisions has one shop, while in 
the consolidation of divisions a few 
years ago two others were retained, 
making 12 in all. Each shop is in 
charge of a mechanic who may have 
one or more mechanics and helpers 
under him. 

It is also worthy of note that the 
mechanics in charge of most of these 
shops still report to the division super- 


Railway Engineering aa Maintenance 


visors of bridges and buildings as 
they did in the beginning, although 
one reports to the supervisor of water 
service and another to the signal su- 
pervisor on their respective divisions, 
thus indicating the point from which 
the practice of repairing equipment 
started on these two divisions. 


What Is Done 


All steam and M.C.B. equipment 
and units which come under the safety 
rules of the Interstate Commerce 
Commission, are maintained by the 
mechanical department. These com- 
prise 305 units of 21 types, which in- 
clude pile drivers, bridge derricks, 
rail loaders, snow plows, spreaders, 
lidgerwoods, dump cars and similar 
equipment, and floating equipment. 


Finishing Up 
the Work on a 
Spike Puller 


The division maintenance of way 
shops are equipped and the men are 
trained to make repairs to all other 
types of equipment and to most hand 
tools, with certain exceptions which 
will be mentioned later. This requires 
that these shops be equipped with ma- 
chine tools and that a certain amount 
of blacksmith work be done in each 
shop. A few tools are sent to the sys- 
tem reclamation plant at Burnside 
(Chicago) which is operated by the 
stores department, but all others, in- 
cluding track jacks, track wrenches, 
tamping and clay picks, mauls and 
sledges, adzes, lining and claw bars, 
etc., are repaired in the division shops. 

All mobile units, such as motor 
cars, tamping equipment, air compres- 
sors used by the bridge department, 
rail cranes, adzers, tractors, crawler 
cranes, draglines, etc., are given field 
repairs to the fullest possible extent 
and are sent to the shop for heavy 
repairs only, usually at the end of the 
season. In general, the mechanics 
make the field repairs, while the help- 
ers remain in the shops, unless the me- 
chanic requires assistance which can- 
not be obtained at the machine. It 
should be noted, however, that no 
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machine is dismantled in the field, for 
if repairs requiring dismantling are 
necessary, the machine must be sent 
to the shop. 


Operators Trained 


When a new machine is placed in 
service on any division, an effort is 
made to familiarize the mechanics, 
their helpers and the operator with its 
construction, care and maintenance. 
It is the practice to have a factory 
representative on hand when the ma- 
chine is placed in service to train the 
man who is to operate it, this being 


‘done with the machine in regular 


service. So far as practicable, both 
the mechanics and the helpers from 
the division shops are required to be 
present, receive the same training as 





the operator and demonstrate their 
ability to operate the unit. The me- 
chanics are then expected to train 
such additional operators as may be 
necessary. 

While the operator is not held re- 
sponsible for or expected to make any 
important repairs to the unit in his 
charge, he is required to be so familiar 
with the mechanism and its function- 
ing that he will know how to keep it in 
adjustment, care for it and use it 
properly. Thus, while he is not re- 
quired to qualify as a mechanic, with 
the knowledge which he acquires as a 
result of his training he is able to 
assist the mechanic in making ordi- 
nary field repairs. 

Certain units are assigned perma- 
nently to the divisions. Others are 
rated as system machines and are 
moved from point to point or from 
division to division in accordance with 
a system schedule. Where a unit or 
number of units of any type are as- 
signed to a division, the mechanic is 
expected to train enough operators 
so that there will be several extra 
operators who will be available to 
replace regular operators when neces- 
sary. Likewise, while operators are 
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assigned regularly to system machines 
and accompany them from place to 
place, the divisions are expected to 
have one or more men who are quali- 
fied to operate these units in emer- 
gencies. 


Men Kept With Machines 


Where large jobs are under way, 
such as the laying of rail or the re- 
newal of an important bridge, which 
require a considerable concentration 
of machines, one or two mechanics 
are assigned to the keep the machines 
in repair. They are expected to inspect 
each machine daily to insure a thor- 
ough knowledge of its condition and 
to guard against possible unexpected 
failure of any of its parts. They also 
keep on hand a small supply of those 
parts which are known to wear rap- 
idly or are subject to breakage. 

By giving the various units fre- 
quent and adequate attention in the 
field, it is rarely necessary to send any 
of them except motor cars to the shop 
until the close of the season’s work. 
While the latter are sent in for over- 
hauling when their condition war- 
rants, without reference to the season, 
an effort is made to keep them out of 





the shop, so far as practicable, during 
the winter months when other equip- 
ment is being overhauled in prepara- 
tion for the next year’s work. 


What Are Repaired 


For obvious reasons, rail cranes 
and draglines are sent to the manu- 
facturers for general repairs. General 
repairs to all other equipment, except 
that maintained by the mechanical 
department, are made in the division 
shops. All machines which are used 
with large gangs or which require a 
large number of men for their opera- 
tion, are completely overhauled an- 
nually, regardless of their apparent 
need for having this done. Experience 
has shown that this not only mini- 
mizes field repairs, but protects 
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against delays to the work as a result 
of small failures, which in the long 
run may be considerably more expen- 
sive than overhauling the machines. 

Likewise, all tie tampers, air com- 
pressors, track oilers, weed burners 
and all machines used in laying rail, 
except rail cranes, are dismantled and 
gone over thoroughly once every year. 
In general, other units are given gen- 
eral repairs only when inspection indi- 
cates the necessity for it. In all cases, 
when making repairs, safety features 
are given special attention. 


Boring Cylinders 


All repairs to the internal combus- 
tion engines on these various units are 
made in the division equipment shops, 
except the boring of cylinders, there 
being several reasons for this excep- 
tion. A cylinder-boring machine rep- 
resents a considerable investment, 
which would of necessity be multi- 
plied by 12 if all of the shops were 
equipped. Also, no individual shop has 
enough work of this character to war- 
rant the necessary investment in a 
machine that will lie idle most of the 
time. Furthermore, because of the 
many sizes of engines, a surprisingly 


All Shops are Able 
to Make Both 
Light and Heavy 
Repairs to Motor 
Cars, as Well as to 
Other Classes of 
Power Equipment 


large additional investment would be 
required for the necessary stock of 
oversize pistons and rings. 

On the other hand, there are seri- 
ous objections to concentrating’ the 
work of boring cylinders at one or 
even two shops on the system. Not the 
least of these is that it would require 
the shipment of all such work to these 
centers and, of course, the return of 
the finished product to the originating 
division. 

Investigation showed that at every 
point where maintenance of way re- 
pair shops are located, there are one 
or more outside shops which make a 
specialty of boring cylinders, some 
doing this work exclusively. Through 
a process of selection, it has been pos- 
sible to secure high grade work at 
these shops at a cost that is consider- 


195 


ably less, in most cases, than the cost 
of carrying the investment in the ma- 
chines and stock of parts necessary to 
permit this work to be done in the 
division shops. 


Equipment Reports 


One of the important features of 
the system of maintaining equipment 
on the Illinois Central is the monthly 
report made by each division, covering 
every active and inactive unit of 
equipment. This report contains, 
among other items, information re- 
garding the condition of each unit, 
whether it is inactive and the reason 
therefor and the number of days it 
was used in the month covered by the 
report. Section motor cars are not in- 
cluded in this report. 

This report permits a quick check 
to be made on the location, condition 
and use of all equipment. On the other 
hand, it does not contain any informa- 
tion with respect to what it is costing 
to keep the machines in service. For 
this purpose a supplemental record is 
kept, showing the cost of operating 
and maintaining every active unit 
of equipment owned. 

This record shows at once any in- 
crease in either of these costs and if 
the unit is in good shape the cause is 
determined and corrected. As it be- 
comes older, the record becomes a 
guide to the determination of when 
it should be replaced. 

The question of retiring worn out 
and obsolete machines is given close 
attention, and when the cost of opera- 
tion or maintenance, or both, becomes 
far enough out of line to make it un- 
economical to retain a unit in active 
service it is retired. Obviously, since 
1930, the practice of retiring machines 
in this way has not been followed as 
rigorously as is the practice in more 
normal times. 

Despite the difficulties of these years, 
however, retirements have been made 
with a fair degree of consistency and 
as much liberality as could be justified, 
and where this could not be done im- 
mediately the units have been re- 
moved from the active list and stored 
until the retirement could be consum- 
mated. 

It is because of this close check and 
the prompt removal from the active 
list of units for which repairs are be- 
ginning to be excessive that the cost 
of maintaining the active equipment 
has been kept within the limits that 
were mentioned earlier, that is, 
$100,000 to $110,000 annually. Par- 
ticular attention is directed to the fact 
that the average cost for repairs dur- 
ing 1936, a year of relatively high 
maintenance activity, was well below 
$25 per unit, including all machines in 
active service, a rather high percent- 
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age of which are approaching the age 
of retirement. 

Compared with recent years, a con- 
siderable amount of new equipment 
was purchased during 1936, although 
this had only a slight influence on the 
unit cost of making repairs during 
the year, since the number of new 
units was small as compared with the 
total number in service. It is prob- 
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able that a still larger number will be 
purchased this year and in the years 
immediately following, to bring the 
remainder of the equipment up to 
date. This should have a cumulative 
effect in bringing the unit cost down 
still further in the future. 

Long experience has shown that 
the divisional system of maintaining 
work equipment is workable and eco- 
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nomical and that high-grade work can 
be turned out if the shops are 
equipped with suitable tools and are 
given proper supervision. Not the 
least of the advantages of this system 
is that the engineering department has 
full control over all matters relating 
to repairs and schedules and knows 
that the work will be done in the man- 
ner and at the time desired. 


Pennsylvania Centralizes General Repairs 


Growing out of a plan under 
which the overhauling of pile 
drivers, cranes and other large 
equipment was handled in 
mechanical department shops, 
two shops under the control of 
that department have been set 
aside for the repair of all main- 
tenance of way work equipment. 
This work is carried on in close 
co-ordination with the mainte- 
nance of way department which 
latter department has developed 
a divisional system of field in- 
spection and repair of the ap- 
pliances. 





STARTED in a small way on a pure- 
ly experimental basis, the use of 
power tools and equipment in main- 
tenance of way work has assumed 
such proportions that measures de- 
signed to insure utilization of the 
appliances adequate to earn a return 
on the investment has become a major 
administrative problem. On the Penn- 
sylvania, which has expended close to 
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$4,000,000 for roadway machines and 
other work equipment, this problem 
has been subjected to extended studies 
that have not only embraced the re- 
quirements of adequate supervision 
and facilities for the repair and over- 
hauling of the machines, but have also 
taken into account the need for pos- 
sible changes in the methods of han- 
dling work to assure the greatest ef- 
fectiveness of the appliances. How- 
ever, this article is confined to an 
exposition of the organization for the 
training and supervision of the work 
equipment operators and an account 
of the means and methods employed 
in keeping the appliances in condition 
for effective use. 

Maintenance of way and structures 
on the system is under the general 
direction of the chief engineer and the 
assistant chief engineer, maintenance, 
while more direct supervision is ex- 
ercised by the chief engineers main- 
tenance of way of the Eastern, 
Central, and Western regions and the 
New York Zone, this article dealing 
more especially with the Western re- 
gion, rather than the system as a 
whole, although the plan as described 
applies to the entire system of the 





The Shop Is Equipped for Work on the Large Machines 


Pennsylvania in its general elements.* 

The plan adopted has been de- 
veloped to meet the requirements of 
a railway that is operated under the 
divisional form of organization. How- 
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Western Region 





TELS ls hc. een eR Rake i et ae ne 3 
OES erate oe nv Re RESET 
Ditchers ............. dbs pepiaAtcs o ee 
Spreaders and snow ‘plows ea eee. 19 
ARE GUID CAUB ocesecicios deci. sribenpeesiioed cle 
PAGEDER CEOUNGE i556 sooo ata deaslttabae 2 
Buckets, clamshell and dragline..................28 
TE ASE OE a aso soc scscas oe cco hereaeiv crests ee 12 
PRRTO FEUCIS 25. ee HG skeet ae Z 
Air compressors . iso cps ¢ctussaaaniiot eae 
Tie Tamper power WE cccsennccdaae 46 
Erin 2 ee Ae ne Ne MES” 
RUGS HN eg 5, 2 a see aoe pee 8 
MO WEY RN OGROEGS o.oo c.sessas-hesscescctavessids ome 1 
PRON GENS ooo esc cscs<Siniseceenosczaadcansetee 35 
PO WOE BAS, WV OOE oeacassoiscesnsassccsieneaseos-asltuiee 1 
SULTS | CE a epee ce 4 
dy NL CCL <a TOE Teeside Z 
I URMEIROFIEES oon pact os eed 7 ee 5 
WVOUNUERIOES oc oi ee 2 
Extinguisher cars for weed burner .......... 4 
AOE PALBSECLOATOLG ce. dccccccsolcach face cecaiess Se 7 
POLED TURIOES  cscsso.sc.talsusdscvedeaceccioaeres rae 11 
[cuba Totcgir ei: bolo): a a ee ne Pa 2 
(Gore ool) ce | <1 ane ben ete 1 
GORCROGE INORG oo csi asc Soa ee 13 


Trench pumps 
Paint sprayers . 
Welding units ... i 
LOS eo eae ee Mo Eran rO ns 








ever, adequate provision is made for 
regional and system control and for 
the requisite laiason between the 
maintenance of way and maintenance 
of equipment departments to insure 
an effective co-ordination of the field 
upkeep of the machines during the 
working season by the former and 
their general overhauling in shops 
supervised and operated by the latter. 
Some idea of the scope of these oper- 
ations is afforded by the list of work 
equipment on to the Western region. 





*An earlier article on the Pennsylvania’s meth- 
ods and organization, dealing particularly with the 
Eastern region appeared in Railway Engineering 
and Maintenance for March, 1931, page 244. 
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Maintenance of way work equip- 
ment is overhauled in two shops as- 
signed especially to this class of work, 
one shop being located at Renovo, 
Pa., and the other at Fort Wayne, 
Ind. In general, machinery on the 
Eastern region and the New York 
zone is repaired at the Renovo shop 
and that on Western region at the 
Fort Wayne, while work on equip- 
ment of the Central region is divided 
between the two shops. 

Most work equipment used by the 
maintenance of way forces of the 
Pennsylvania is assigned to the divi- 
sions and operated by division forces. 
It is, therefore, the general rule that 
the divisions are responsible for the 
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efficient operation and effective up- 
keep of the machines during the work- 


ing season. For this reason the 
selection, training and supervision of 
the work equipment engineers and 
machine operators are essentially 
division functions. Rail laying is done 





by gangs that cover more than one 
division, and this is true also of such 
operations as weed burning, discing, 
mowing, etc. Consequently, the ma- 
chines employed in such work are 
operated on a regional basis and, so 
far as possible, each machine is oper- 
ated by the same man throughout the 
season, regardless of division limits. 
However, these operators and work 
equipment engineers are in all cases 
responsible to the officers of the divi- 
sions on which they are at work. 

Supervision of the operation of the 
machines is exercised by the division 
officers responsible for the work being 
done. They are assisted, so far as it 
relates to the working condition of 
the equipment and the requirements 
for proper care of the appliances while 
on the job, by the division machinery 
maintainers, one or more of whom is 
assigned to each division. General 
supervision over the equipment used 
in the entire region is exercised by 
the chief engineer maintenance of 
the region, with the assistance of a 
member of his staff who devotes a 
large part of his time to this work. 
This staff assistant also maintains a 
close contact with the shop where the 
machinery is repaired and co-operates 
with the shop foreman in dealing with 
the various matters that arise in con- 
nection with the annual overhauling 
of the work equipment. 

The operators of the machines are 
chosen from the men in the depart- 





















ment who bid for the positions as 
they are advertised. However, before 
they are selected the men must qualify 
for the positions by demonstrating to 
the satisfaction of an examining of- 
ficer that they can operate the par- 
ticular machine to which they are to 
be assigned. Because much of the 
machinery now being used is operated 
by internal combustion engines, some 
knowledge of the gasoline engine is 
a requisite for success as a machine 
operator. However, as most young 
men now have some experience with 
the overhauling of automobiles, it 
has not been difficult for the railway 
to recruit men for work on its power 
tools who have at least some knowl- 
edge in this field. 


Three Classes 


The men who operate the machines 
are divided into three grades or 
classes, determined in part by the 
degree of knowledge or skill required 
and in part by the relative amount 
of manual effort demanded in the 
operation of the machines. These 
classes are designated as Work Equip- 
ment engineers—Class 1, Work 
Equipment engineers—Class 2, and 
Machine Operators. 

A work equipment engineer, either 
Class 1 or Class 2, is required to make 
running repairs and adjustments on 
his machine and keep a reasonable 
supply of tools with him. When occa- 
sion demands, the division machinery 
maintainer assists him. A machine 
operator is not required to know how 
to repair and adjust his machine but 
is expected to know when repairs and 
adjustments are necessary and ar- 
range for them to be made by the 
division machinery maintainer. 

In general, the Class 1 engineers 
are assigned to pile drivers, large 
spreaders, moles and large ballast 
cleaners, and to power machines when 
used in excavating or handling bulk 
material that requires more or less 
continuous effort. The Class 2 engi- 
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neers are assigned to cranes equipped 
with hooks rather than buckets, 
dippers, etc., and to ballast discers, 
rail-laying cranes, weed burners, 
steam operated concrete mixers, etc. 
The machine operators are assigned to 
the less complex equipment such as 
drills, mowers, rail saws, adzers, air 
compressors, gasoline-operated con- 
crete mixers, electric generators, auto 
trucks, etc. 


Training 


Having been selected for the posi- 
tion, the operator is instructed in the 
use of the particular machine by one 
of the division machinery maintainers, 
who stays with him until he thorough- 
ly understands its operation and has 
acquired some skill in handling it. 





To supplement this coaching, each 
operator is provided with a book of 
instructions that was prepared several 
years ago by a committee of the rail- 
road’s officers. This book contains 
general instructions that go into con- 
siderable detail regarding the use and 
care of machinery, and also embraces 
briefer instructions concerning each 
of the types of power appliances that 
were in use at the time that the book 
of instructions was prepared. The 
book also provides a lubricating chart 
for each machine, specifying the name 
of the lubricant, the symbol and the 
storehouse number. In addition, in- 
‘struction sheets and stock lists pro- 
vided by the manufacturer are also 
furnished each operator. 

This initial instruction is followed 
up during the operator’s employment 
by supervision on the part of the track 
supervisor, the division engineer, the 
engineer maintenance of way and the 
chief engineer maintenance of way, or 
members of their staffs, who observe 
the operation of the machine and note 
its general condition whenever they 
are present, and check over the daily 
performance records. The operators 
also come under the observation of the 
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division repairman in their routine 
trips over their territories, as well as 
when they have occasion to make ad- 
justments or field repairs of the ma- 
chines. As the machine operators are 
expected to learn enough about ma- 
chinery so that they can qualify for 
a position in the next grade—that of 
work equipment engineer—Class 2, he 
assists the repairman in any repair 
work done on his machine, and as he 
increases his knowledge and skill, he 
makes minor repairs and adjustments 
himself. 

The division repairman occupies a 
key position in the plan for effective 
supervision and field upkeep of the 
work equipment. One or more of 
these repairmen is assigned to a divi- 
sion, the number depending on the 
number and kind of machines in use 
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on the divisions and the transporta- 
tion facilities available. Obviously, 
the first requisite for a repairman is 
that he be a competent mechanic, 
with sufficient knowledge and ade- 
quate experience with the various ma- 
chines that he is required to look after, 
so that he is readily able to dismantle, 
repair, adjust and assemble any one 
of them. 

An important feature of his duties 
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concerns his responsibility for the 
motor cars on the division or that 
part of it assigned to him. He is re- 
quired to make a thorough inspection 
of every motor car at intervals of 
60 days and make a detailed report 
concerning each one. In addition to 
the other facts covered in the report, 
it shows whether the car is being kept 
clean, a feature that is given special 
attention, as its condition in this re- 
gard is considered an excellent index 
of the care the car is receiving in 
other respects—whether it is being 
lubricated regularly and is being in- 
spected for loose rivets, cracks, etc. 

Cranes must be given a thorough 
joint inspection every month by the 
division machinery maintainer and a 
representative of the maintenance of 
equipment department in the presence 
of the crane operator. An inspection 
form is made out and signed by the 
inspectors and operator, one copy be- 
ing posted in the crane and additional 
copies being forwarded to the division 
engineer, the chief engineer main- 
tenance of way and the shop foreman 
to whom the maintenance of equip- 
ment inspector reports. 

A crane that has not had an inspec- 
tion report posted in the cab within 
the last 30 days is considered out of 
service and must not be operated un- 
til inspected. This inspection applies 
to all cranes, including those not cov- 
ered by the various boiler regulations. 
These inspection reports furnish a 
means of anticipating and providing 
for the shop repairs on the cranes. 

Tie tamping equipment is not given 
scheduled periodic inspections, but 
during the working season it is kept 
under close observation through the 
agency of daily performance reports 
and frequent visits of the track super- 
visor and the division engineer or 
other officers of the department. The 
daily report forms the basis for a 
tabulation that is prepared in the of- 
fice of the chief engineer maintenance 
of way that shows the hours worked, 
the work accomplished, the number of 
tools operated and the delays. At 
the end of the season this tabulation 
is summarized to show the number 
of hours the machine has worked and 
this information, together with the 
report of an inspection made when 
the machine was taken out of service, 
provides the basis for an estimate of 
the extent of the repairs that will be 
required before the opening of the 
next season. 


Other Machines 


Machines such as spreaders, scari- 
fiers, discers, weed burners and mow- 
ers, that may operate on several di- 
visions during a season, are operated 
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as far as possible by one man during 
the entire season. The operator is 
required to keep his machine in work- 
ing condition but when necessary, may 
procure assistance from the division 
machinery maintainer. At the close 
of the season the machine is sent to 
the shop and the operator makes an 
inspection and prepares a report that 
is forwarded to the chief engineer 
maintenance of way. 

As stated previously, the mainte- 
nance of way work equipment shop 
is operated by and under the juris- 
diction of the maintenance of equip- 
ment department. However, the ex- 
pense incurred in the operation of this 
shop must, of necessity, be incor- 
porated in the budget of the mainte- 
nance of way department. Conse- 
quently all work done must be author- 
ized through the chief engineer main- 
tenance of way of the region, who 
notifies the foreman of the shop 
through established channels concern- 
ing the amount of money that is avail- 
able from month to month, and nec- 
essarily designates on what machines 
it is to be expended. 


Work Programmed 


A tentative program of the year’s 
work is prepared from a study of the 
inspection reports and other infor- 
mation, including the anticipated re- 
quirements for the season’s work of 
the department. While it may not be 
possible to adhere to this program in 
its entirety, it serves as a guide in 
preparing the monthly estimates for 
the work to be done in the shop. 

The shop foreman is provided with 
copies of the end-of-season inspec- 
tion reports of all the machines for- 
warded to him, together with a record 
of the hours that each machine was 
worked since the previous shopping, 
in any case where there is any ques- 
tion as to whether the machine has 
had sufficient service to warrant a 
complete overhauling. These matters 
are taken up with a representative of 
the chief engineer maintenance of 
way, and before any work is done the 
machine is tested to determine the 
extent of the repairs required. For 
example, power plants are tested for 
their efficiency, while pneumatic tools 
are checked for air consumption, each 
tool being marked to show the num- 
ber of cubic feet of air consumed per 
minute. If the consumption is ex- 
cessive, the tools are dismantled, cal- 
ipered and repaired, or discarded as 
indicated by the inspection. Electric 
tools are dismantled and all wiring and 
insulation tested. In some tools it 
is desirable to test the resistance of 
windings, for this resistance test will 
frequently expose defective joints 
that otherwise would not be detected. 
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Necessarily, the cost of putting an 
appliance in first-class condition is 
gone into carefully before work is 
authorized, and in the event that the 
cost exceeds an established percent of 
the cost of the machine, authority is 
requested to scrap it. 


The Shop at Fort Wayne 


The shop at Fort Wayne is 
equipped to handle all work on main- 
tenance of way work equipment, from 
a magneto for a motor car to a com- 
plete locomotive crane. It includes 
facilities and personnel to handle 
boiler, forge, machine, sheet metal 
and cabinet work, together with the 
necessary tool room, and separate de- 
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partments to handle air-brake work 
and the repair of motor cars and in- 
ternal combustion engines. A port- 
able machine for precision work in 
the boring of cylinders and grinding 
valves and valve seats is necessarily 
an important item in a shop where the 
overhauling of internal combustion en- 
gines is a leading activity. 

The shop force also includes com- 
petent welders that are constantly 
employed on both gas and electric arc 
welding. When the occasion has de- 
manded this force has _ welded, 
straightened and heat-treated man- 
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ganese castings to restore their 
austenitic structure. 

Supplementing the regular shop 
force, the work equipment engineers 
are sometimes assigned to the shop 
while their machines are being re- 
paired. This not only insures a bet- 
ter understanding between the field 
and the shop, but also enables the 
field men to test out and tune up 
their machines before they leave the 
shop. 

The motor car shop, together with 
the cabinet shop, where all woodwork 
on the cars is done, is tooled to handle 
as many as 20 motor cars per week. 
It includes a test rack where the cars 
are checked for horse-power output 
after the overhauling has been com- 





pleted. This same procedure is car- 
ried out on all power units. 

All machinery is inspected to de- 
termine what failures or defects oc- 
cur with the greatest frequency, and 
as soon as it is determined that some 
part is likely to cause more trouble 
than should be reasonably expected, 
it is called to the attention of the 
manufacturer. If he fails to correct 
the difficulty an effort is made to do 
so at the shop. A card record is kept 
at the shop which shows when new 
parts were applied to each machine. 
This furnishes a basis for anticipat- 
ing when replacements may be ex- 
pected and a comparative service rec- 
ord of such repair parts as pistons 
and rings. 


Activities Co-ordinated 


While the field repairs and the shop- 
ing of the machines are handled by 
separate departments, the two activi- 
ties are so thoroughly co-ordinated 
that there has been no difficulty in 
ascertaining responsibility for trou- 
bles experienced with the machines. 
The inspection and performance re- 
ports have proved especially valuable 
in determining the efficiency of the 
operators, and have demonstrated that 
competent and conscientious operators 
are a prime essential in the egective 
output of power equipment. 
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Laying a Million Tons of Rai 


During 1937 the railways will un- 
dertake the largest rail-laying 
program since 1930. How will 
this rail be laid? What methods 
will be employed? What types of 
organizations will be used? How 
thoroughly will they be equipped 
with time and effort-saving equip- 
ment? What are the present 
trends along these lines? All of 
these questions are discussed in 
this article. 





IN VIEW of the large tonnage of 
rail that has already been ordered for 
laying this year and the certainty that 
even this figure will be increased ma- 
terially as the season advances and 
business in general continues to im- 
prove, rail renewal promises to be one 
of the outstanding items of railway 
maintenance of way work in 1937. 
During this year, the roads as a whole 
will receive and lay considerably more 
than 1,000,000 tons (possibly ap- 
proaching 1,500,000 tons) of rails, 
definite orders having already been 
placed for more than 950,000 tons, 
with numerous additional orders 
pending and in prospect. This clearly 
indicates that the railways are facing 
the largest rail-laying program since 
1930, comparing with 985,000 tons 
of new rails laid in 1931 and 575,874 
tons of new rails laid in 1935, the last 
year for which complete figures are 
available. 

Facing this large program, it is 
pertinent to raise the question as to 








how the work will be carried out, to 
discuss the developments and trends 
in rail-laying practices in recent years 
and to review the experience of cer- 
tain roads which during recent months 
have been giving detailed considera- 
tion to rail-laying programs, organiza- 
tions, equipment and methods. Such a 
discussion is of timely interest, not 
alone because of the rapidity with 
which developments have been and 
are still taking place in rail-laying 
equipment and methods, but also be- 
cause of the ever-increasing demand 
that this work be done with maximum 
efficiency and economy. At the same 
time, it is essential that the work be 
of the highest order to minimize pos- 
sible damage to the new rail, while 
with increased traffic and faster 
schedules in both passenger and 
freight service interference with traf- 
fic must be held to the minimum. 
Summing up the situation, it is 
evident that speed and economy, com- 
bined with high-quality work, will 
keynote the rail-laying programs in 
1937 even more prominently than in 
the years immediately preceding. In 
the first place, with deferred main- 
tenance all along the line, there is an 
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earnest determination on the part of 
maintenance officers to catch up as 
rapidly as possible. In the second 
place, while unemployment is still a 
serious problem in many localities, 
there is no longer pressure to employ 
a disproportionate amount of hand 
labor, at sacrifice of efficiency and 
economy. In fact, with so much de- 
ferred work to be done, it is now 
widely recognized that increased em- 
ployment is brought about just as ef- 
fectively by enlarged programs of 
constructive work carried out by labor 
with the aid of equipment, as by 
severely curtailed programs of work 
carried out largely by hand labor. 


Developments in Equipment 


Interrupted only for a year or two 
in the depth of the depression, the 
trend on most railways during the 
last decade has been definitely toward 
the increased use of mechanical equip- 
ment to facilitate and speed up main- 
tenance of way operations, and this 
has nowhere been more _ noticeable 
than in rail renewal. The gradual 
increase in the weight of rail and, 
during the same period, a necessary 





decrease in the number of man-hours 
available for carrying out work, 
created a definite need for specialized 
machines for laying rail, possessing 
speed, efficiency and portability. 
Sensing this need, the railway sup- 
ply companies have continued the de- 
velopment and refinement of equip- 
ment, even during the lowest ebb of 
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the depression when sales were at a 
minimum, with the result that at the 
present time the maintenance forces 
of the railways have available to them 
a wider variety of highly developed 
equipment to assist them in their work 
than ever before. This is true par- 
ticularly of rail-laying equipment. The 
sizeable purchases of such equipment 
during the last year by several roads, 
some of which were.taking their first 
major steps in this direction, vindi- 
cate the judgment of these manufac- 
turers that only by the most complete 
and intensive use of mechanical aids 
can the greatest efficiency and econ- 
omy be effected. 

What are some of these tools and 
units of equipment that are now avail- 
able to and are being used by those 





railways which have given major at- 
tention to this subject, and whose 
records of lowering production costs 
attest the value of mechanized forces ? 
They are to be found for practically 
every operation in rail-laying work, 
from the distributing of new materials 
to the picking up of the materials re- 
leased. Taking them in the general 
order of sequence of optrations in 
rail-renewal work, they comprise 
power rail unloaders, including wheel 
and crawler-mounted cranes of vari- 
ous types operated on flat cars ; power- 
operated nut runners or wrenches for 
uncoupling the old rail, either in the 
track or as lined out ; acetylene cutting 
outfits and pneumatically-operated 
rivet busters for removing bolts with 
“frozen” nuts; power spike pullers 


of both pneumatic and gasoline en- 
gine-operated types; power adzing 
machines ; power tie-scoring machines 
for use where hand adzing is still 
employed; special rail-laying cranes 
or locomotive cranes, operated by 
steam, gasoline or Diesel engines, for 
setting in the new rail; pneumatic, 
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electric and gasoline or Diesel-engine- 
operated rail drills; power wrenches 
of various types for turning up joint 
bolt nuts ; pneumatic cut spike driving 
hammers ; power rail saws, acetylene 
cutting equipment and high-speed 
grinding wheels for making closure 
cuts in rails ; power and hand-operated 
bonding drills and welding equipment 
for the application of signal bonds; 
power-operated wood boring tools and 
machines for boring ties for both cut 
and screw spikes; power-operated 
wrenches for turning down lag screws 
in tie plates; power nut runners and 
wrenches for applying special bolted 
types of rail fastenings where used 
in lieu of cut spikes; grinding ma- 
chines for cross-cutting and chamfer- 
ing rail ends; grinding units for re- 
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moving mill tolerance in the height of 
new rails; electric arc and acetylene 
torch equipment for the field end- 
hardening of new rails; and cranes 
and rail loaders of various types, 
equipped with tongs or magnets for 
picking up released rail and fasten- 
ings. To this list must be added im- 
proved types of gasoline engine- 
driven and Diesel engine-driven air 
compressors, and the latest types of 
portable electric generating units for 
supplying electric power to many of 
the tools. 

In all, this list of equipment includes 
more than 50 different types and 
makes of power tools and units of 
work equipment especially adapted or 
designed to facilitate and speed up 
rail-laying operations; to produce a 
higher quality of work, and to insure 





the greatest possible life from the rail. 

The trend in rail-laying organiza- 
tions in recent years, especially on the 
larger roads, has been unmistakably 
toward regional or system gangs 
trained in rail-laying operations with 
continuous programs ahead of them, 
replacing the local division and sub- 
division organizations formerly 
formed by the bunching of section 
and extra gangs and limited in the 
radius of their work. These large 
specialized rail-laying organizations 
vary in size from as few as 75 men 
to as many as 200 or more men, de- 
pending upon the extent of the opera- 
tions, the amount of equipment em- 
ployed, and the speed with which it 
is desired to complete the program 
and to minimize interference with 
the operation of trains. 


Shifting of Gangs 


On some of the roads these large 
gangs are maintained practically in- 
tact from one division to another, the 
men being housed in camp cars that 
are moved from place to place as 
work progresses. On certain other 
roads with large programs, the system 
or regional gangs consist essentially 
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of a neucleus of possibly 40 to 60 
men, trained tool and equipment oper- 
ators and foremen, which is supple- 
mented as it moves from place to 
place by local section and extra-gang 
forces. 

On a few roads, rail is still laid by 
extra-gang or heavy-work forces, 
filled out to a full rail-laying organi- 
zation by section forces, but even in 
these cases an effort is usually made 
to maintain the neucleus intact as long 
as possible in order to capitalize upon 
the experience gained by the men as 
the work progresses. Of course, sec- 
tion gangs are still bunched for laying 
rail on many roads, especially where 
programs are limited or where the 
sections of track to be relaid are rela- 
tively short and widely scattered, but 
the economy of the larger gangs is 
gaining increasing recognition. 

Regardless of the type of organiza- 
tion employed, even in the cases of 
the most highly organized system or- 
ganizations, the rail-laying forces al- 
most invariably work under and re- 
port to the roadmaster or supervisor 
in charge of the territory on which 
the work is being carried out. In other 
words, the local roadmaster or super- 
visor is given full authority to super- 
vise the work, and assumes responsi- 
bility for the quality of work done 
and the progress made. 


Advantages of Special Forces 


What are the advantages to be 
gained through specialized rail-laying 
organizations? In the first place, the 
men in these organizations, concen- 
trating day after day on rail-laying 
operations, become more proficient in 
their work, with increased production 
over that possible where the men are 
employed for a short time in many 
smaller gangs. Such organizations 
permit also the more economical and 
effective use of power tools and equip- 
ment; enable supervisory officers to 
watch the work more closely and to 
apply promptly such measures as will 
expedite it; and minimize the num- 
ber of points of traffic interference or 
delays. In addition, the large special- 
- ized organizations makes it possible to 
spread the work more uniformly 
throughout the active working season, 
thereby simplifying the problem of 
the stores department in supplying 
the materials required, and it also 
permits distributing the rail-laying 
charges over a longer period. 

Supplementing these direct advan- 
tages, there are a number of other 
advantages, largely intangible al- 
though none the less important. The 
use of such gangs has demonstrated 
that it tends to develop a higher de- 
gree of cooperation between the main- 
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tenance of way department and the 
transportation department. As a mat- 
ter of fact, the very size of such a 
gang and the obvious importance of 
avoiding delays in carrying out its 
work often cause other departments 
to make special efforts to expedite its 
progress, which they would not feel 
impelled to do with smaller, hand- 
tool-equipped gangs. Furthermore, 
under some circumstances, the very 
impracticability of taking the regular 
gangs off their sections for a suf- 
ficient length of time to permit their 
engaging in sizeable rail-laying oper- 
ations, is an added argument for 
specialized gangs. This is true partic- 





ularly in territory where the section 
forces have been reduced to a mini- 
mum and their territories lengthened 
materially in recent years. 

A danger of large specialized rail- 
laying organizations is the possibility 
of inadequate supervision, although 
most roads with such forces have 
recognized and overcome this danger 
by placing a sufficient number of 
skilled foremen and assistant foremen 
in charge of the various operations, 
with a carefully selected general fore- 
man or gang roadmaster in complete 
charge. On some roads so much im- 
portance is attached to this position 
that a roadmaster is detached from 
his regular duties and assigned full 
time to the work of supervising such 
a gang. 

Large specialized rail-laying gangs 
call for the extensive and judicious 
use of mechanical equipment in order 
to secure maximum production con- 
sistent with quality work; conversely, 
the most effective use of extensive 
mechanical equipment in rail-laying 
operations calls for specialized forces, 
both as regards the use of the equip- 
ment and in the rail-laying work as 
a whole. In other words, it is impos- 
sible to secure maximum production 
in such arduous operations as those 
involved in laying rail without the 
assistance of laborsaving equipment, 
regardless of the forces employed, 
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and, at the same time, the securing 
of maximum efficiency from work 
equipment requires trained forces for 
its operation and an adequate, care- 
fully organized supporting force to 
insure that it is kept moving forward 
in productive work with a minimum 
of delays. 

Where a force is highly mechan- 
ized, so much depends upon the 
efficient working of each unit of 
equipment that it is considered highly 
desirable that the rail-laying organi- 
zation include one or more trained 
mechanics or work equipment repair- 
men; that arrangements be set up in 
advance to secure needed repair parts 
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with a minimum of delay; and that 
adequate hand tools be kept with the 
force in the field to permit temporary 
adjustment of any part of the or- 
ganization to hand operations in the 
case of an equipment failure. 


What Method of Laying? 


The most efficient size of the rail- 
laying organization to be employed 
depends upon many factors, which 
include the extent of the work, the 
speed necessary to complete the pro- 
gram within specified time limits, 
traffic conditions, the amount and 
character of equipment employed, the 
extent of the operations involved, and 
the specific method of carrying out the 
work. One of the most important of 
these is, of course, the method of 
carrying out the work. 

The most generally accepted prac- 
tice is to renew one line of rails at a 
time, although one or two roads have 
made it a practice at times to relay 
both lines of rails at the same time, 
employing organizations of practical- 
ly double size and duplicate outfits of 
equipment, one working a short dis- 
tance ahead of the other. While this 
method avoids the backward move- 
ment otherwise necessary for laying 
the second line of rails, it involves a 
larger investment in equipment for 
mechanized operations and an organi- 
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zation so large as to tend to become 
unwieldly unless supervised most 
carefully. At the same time, any de- 
lays to an organization of this size 
become doubly expensive, a factor 
of no small importance when it is 
realized that the labor expense alone 
for such an organization may well 
exceed $100 an hour. 

Another method of relaying rail 
which is used to some extent, espe- 
cially in territories of heavy traffic, 
is the set-up or string method. In this 
method, the new rails are set up and 
fully coupled together directly on the 
ends of the ties, in lengths ranging 
from a few hundred feet to one-half 
mile, depending upon conditions, and 
are then lined over into place later 
as the old rail is lined out of position. 
This method necessarily precludes the 
use of as large a complement of labor- 
aiding tools and equipment as the 
other method of laying, but it re- 
duces the length of time the track 
needs to be broken and permits rapid 
track closures where the work is done 
under heavy important traffic. This 
method has been generally conceded 
to cost more than the highly mechan- 
ized methods employed with the 
exclusive use of the track. Yet, one 
road, questioning the accuracy of this 
belief in view of its own limited ex- 
perience, plans to conduct production 
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and cost tests of the set-up method 
in average main line track during the 
present year, through which it hopes 
to establish definitely, as least insofar 
as its own conditions are concerned, 
the relative economy of the set-up 
method in comparison with other 
methods of doing the work. 


Accepted Practice 


Regardless of the method and or- 
ganization employed in laying rail, 
and of most of the special features 
of track construction which are being 
employed by some roads, there are 
numerous details of procedure and 
practice in laying rail which are so 
generally accepted as essential to the 
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greatest efficiency in performance and 
the highest quality of work, that they 
will only be mentioned here. These 
include a carefully prepared and 
scheduled program, prearranged for 
close co-operation with the stores and 
operating departments; carefully or- 
ganized forces and adequate trained 
supervision of the various operations 
involved. 

Regarding the work itself, it is con- 
sidered essential that the track be in 
sufficiently good line and surface to 
receive the new rail; i.e., that any low 
joints are tamped up in advance of 
the rail-laying work ; that all materials 
are carefully distributed in advance 
of the actual rail-laying operations to 
avoid delay to these operations; that 
the renewal of turnouts in the path 
of the work be taken care of by spe- 
cial forces before or after the out- 
of-face rail laying, likewise to avoid 
delays to the rail-laying forces and 
their equipment ; that the preparation 
of the track through highway cross- 
ings to receive the new rail be carried 
out sufficiently in advance of the rail- 
laying forces to prevent delays; that 
all equipment employed be in first- 
class condition and that provision be 
made in the rail-laying organization 
to insure that this condition is main- 
tained throughout the work; that all 
old spike holes be plugged to their 





full depth; that machine adzing is 
preferred to hand adzing; and that 
the adzed surfaces of all treated ties 
should be coated thoroughly with 
creosote or other suitable preserva- 
tive. 

Other generally accepted details of 
procedure are that proper and uni- 
form expansion allowance should be 
provided between successive rails; 
that the ends of the new rails through 
the contact area of the joint bars 
should be clean and be coated with 
oil to insure uniform expansion and 
contraction adjustment within the 
joint gaps; that all tie plates should 
be set square with the rail; that rail- 
holding spikes be driven vertically, 
tight to the rail base; that care be 
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taken to avoid nicking or otherwise 
damaging the rail, especially the base 
flanges ; that care be exercised in ap- 
plying joint bars to insure that they 
are driven or drawn in tight at the 
base ; that joint bolts be tightened uni- 
formly; that the application of anti- 
creeping devices be kept close behind 
the rail laying; and that each day’s 
work should be closed up complete, 
insofar as full spiking, bolting, an- 
choring and bonding are concerned. 

Following as closely as _ possible 
after the completion of the rail re- 
newals, it is considered essential that 
irregularities in line and surface be 
corrected, and loose ties be tamped 
solidly or, preferably, that the track 
be given a light raise out-of-face to 
insure uniform support for the new 
rail. It is also considered important 
that all joint bolts be gone over after 
a period of about a week, and again 
after a period of three weeks to a 
month, to take up any slack due to 
further seating of the joint bars and 
to insure a uniform degree of bolt 
tightness throughout. 

When new tie plates are applied and 
lagged to the ties independently of the 
rail, a subsequent tightening of the lag 
screws is desirable a month or more 
after the initial installation to com- 
pensate for any initial settlement of 
the tie plates in the ties. For this, 
as well as for the original turning 
down of the lag screws, power equip- 
ment is available. 


Supplemental Operations 


Until recent years, rail renewal 
work was considered complete when 
the new rail was fully spiked and 
anchored in position and the released 
material had been picked up. This is 
still recognized as sufficiently com- 
plete to permit the full resumption of 
traffic, but an increasing number of 
roads now consider several supple- 
mental operations on the rail essential 
to a complete job in order to insure 
minimum maintenance of the new 
rail, while at the same time increasing 
its service life. These operations in- 
clude the slotting of the rail ends, 
usually providing a slight chamfer at 
the top of the head to minimize end 
flow of the head metal with subse- 
quent chipping and cracking off; the 
surface grinding of the rail ends to 
remove any uneveness in height due 
to mill tolerance, and to bring the ends 
to a true common surface; and the 
heat-treating or hardening of the new 
rail ends in the field, if they have not 
been end-hardened at the rail mill. 

None of these operations affects or 
interferes in any way with the actual 
operations of laying the rail since they 

(Continued on page 208) 
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Meeting to be held at Chicago 
on March 16-18 will involve the 
presentation of 30 committee re- 
ports dealing with a wide variety 
of subjects—Other features in- 
clude individual addresses, joint 
dinner with the Western Railway 
‘Club and an inspection trip to a 
rail mill. 





THE thirty-eigth annual convention 
of the American Railway Engineer- 
ing Association will be held at the Pal- 
mer House, Chicago, on March 16-18. 
At this meeting a wide variety of 
subjects dealing with current prob- 
lems in the maintenance and construc- 
tion of railway tracks and structures 
will come up for consideration. These 
subjects will be presented in the form 
of committee reports, supplemented 


in a few cases by individual addresses. 
By reason of the broad scope of its 
activities the A.R.E.A. holds a unique 
position in the railway field and, in 
fact, among similar technical associa- 
tions. Its work is conducted primarily 
through 30 standing and special com- 
mittees composed of more than 900 
members of the association. Each 
of these committees, through sub- 
committees, is engaged in the study 
of from one to ten specific subjects. 
That the railway managements rec- 
ognize in the A.R.E.A. an important 
force working for efficiency and econ- 
omy in railway operation is attested 
by the fact that in periods of stress 
this organization has been allowed to 
continue its work while the activities 
of other organizations were either 
greatly curtailed or suspended alto- 
gether. This happened during the 
period of federal control and again 
during the recent depression, although 
in the latter instance the convention 
was restricted to two days from 1931 
to 1934. Thus, this organization has 
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held a convention each year since its 
organization in 1899. 

This year a feature of special in- 
terest will be a joint meeting and 
dinner with the Western Railway 
Club at the LaSalle hotel on Wednes- 
day evening at which Dr. A. N. 
Talbot, professor emeritus of the Uni- 
versity of Illinois, will present an 
address on the Relation of Track to 
Rolling Stock. Dr. Talbot will also 
appear on the floor of the convention 
to deliver a lecture on some phase of 
the work of the Special Committee 
on Stresses in Track, of which he is 
chairman. 


Other Speakers 


A noteworthy feature of the con- 
vention session on Wednesday morn- 
ing will be a paper by Thomas H. 
MacDonald, chief of the United States 
Bureau of Public Roads, who has had 
an important part in formulating and 
directing the federal program for the 
separation of railway-highway grade 
crossings. In line with a practice that 
has been followed for some years Pro- 
fessor H. F. Moore of the University 
of Illinois, who is’in charge of the 
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test party of the Joint Rail Investiga- 
tion of Fissures in Railroad Rails, will 
review the progress that has been 
made in this investigation. 

As in past years the convention 
opens on Tuesday morning, but for 
the benefit of those members and 
guests who are in Chicago on Monday, 
March 15, the Carnegie-IIlinois Steel 
Corporation is arranging to conduct 
an inspection party through its rail 
mill and normalizing plant at Gary, 
Ind. For those desiring to attend this 
inspection trip transportation will be 
furnished from the Palmer House to 
Gary and return, and lunch will be 
served at the plant. Chartered buses 
will leave the State Street entrance of 
the Palmer House at 11:30 a.m., and 
will arrive at the hotel on the return 
trip at 5:30 p.m. 


Successful Meeting Expected 


Continuing improvement in railway 
traffic and earnings should augur well 
for the success of the A.R.E.A. con- 
vention and it is pointed out that not 
since 1929 have circumstances been 
so favorable for a successful meeting. 
The program covers such a wide field 
that it is certain to offer something of 
direct interest and immediate value to 
every one who is engaged in any phase 
of the operation, construction or main- 
tenance of the railways. 

The convention this year will be 
presided over by A. R. Wilson (engi- 
neer of bridges and buildings, Eastern 
region, Pennsylvania), president of 
the association, assisted by E. H. 
Fritch, secretary, as well as vice- 
presidents J. C. Irwin (valuation en- 
gineer, Boston & Albany), and F. E. 
Morrow (chief engineer, Chicago & 
Western Indiana). The program of 
the convention, indicating the order 
of the committee reports, is presented 
on this page. 
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Program 


38th Annual Convention 
Palmer House, Chicago 


Tuesday, March 16 
Morning Session—9 A.M. 


Convention called to order 
President’s address—A. R. Wilson 
Report of Secretary E. H. Fritch 
Report of Treasurer A. F. Blaess 
Reports of committees on 
Standardization 
Yards and Terminals 
Shops and Locomotive Terminals 
Uniform General Contract Forms 
Waterproofing of Railway Structures 
Electricity 


Afternoon Session—2 P.M. 


Reports of committees on 
Water Service 
Waterways and Harbors 
Complete Roadway and Track Structures 
Roadway 
Ballast 
Adjournment at 4:00 p.m. to visit the exhibit of the 
National Railway Appliances Association at the Coliseum 


Wednesday, March 17 
Morning Session—9 A.M. 


Reports of committees on 
Wood Bridges and Trestles 
Iron and Steel Structures 
Impact 
Economics of Bridges and Trestles 
Highways 
Address by Thos. H. MacDonald, chief of Bureau of 
Public Roads, U. S. Department of Agriculture 


Afternoon Session—2 P.M. 


Reports of committees on 
Rail 
Stresses in Railroad Track 
Signals and Interlocking 
Records and Accounts 
Economics of Railway Operation 


6 P.M. 
Joint meeting and dinner with Western Railway club at 
LaSalle hotel to hear address on Relation of Track to 
Rolling Stock by Dr. A. N. Talbot. 


Thursday, March 18 
Morning Session—9? A.M. 
Reports of committees on 
Maintenance of Way Work Equipment 
Economics of Railway Labor 
Ties 
Economics of Railway Location 
Rules and Organization 


Afternoon Session—2 P.M. 


Reports of committees on 
Track 
Masonry 
Buildings 
Wood Preservation 
Closing Business 
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WITH more than 100 companies already arranging to 
participate in the exhibit of the National Railway Ap- 
pliances Association at the Coliseum, Chicago, during 
the A.R.E.A. convention, the largest exhibit to be pre- 
sented by this organization since 1931 is assured. This 
exhibit of engineering, maintenance of way and signal- 
ing materials has been presented annually co-incident 
with the conventions of the A.R.E.A. and the Signal 
Section, Association of American Railroads, since 1909, 
except in 1932, 1933 and 1934. It is recognized as an 
essential phase of the convention activities and the pro- 
gram is so planned that those present will have ample 
time in which to inspect the exhibit. 

The exhibit this year is being directed by Charles H. 
White (Industrial Brownhoist Corporation), president- 
secretary of the National Railway Appliances Associa- 
tion. The companies that will participate in the ex- 
hibit, as well as non-exhibiting members of the 
N.R.A.A., are listed beginning in the next column. To 
aid in locating their exhibits a floor plan of the Coli- 
seum is also shown, on which the different spaces are 
numbered to correspond with the list. The hours during 
which the exhibit will be open and other pertinent in- 
formation are given in the above letter from Mr. White. 
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National Railway 
Appliances Associa- 
tion, with more than 
100 members partici- 
pating, will present 
twenty-sixth exhibit 
co-incident with the 
A.R.E.A. convention 
at Chicago 


Readers of Rail- 
way Engineer- 
ing and Main- 
tenance Are In- 
vited to Attend 
the Exhibit at 
the Coliseum. 


Exhibiting Members 


Achuff Railway Supply Co., St. Louis, Mo...................ssecescesee 144 
Adams: & Westlake ‘Co, ‘Ginicag0:...6:05..--22-00c0cc<e-0000000 82-83-103-104 
Air Reduction Sales Co., New York York 81-182 





American Car & Foundry Co., New York oe 
American Fork & Hoe Co., Cleveland, Ohio....................-::100:020 
American Hoist & Derrick Co., St. Paul, Minn 48 
Ames-Baldwin-Wyoming Co., Parkersburg, W. Va.............------ 106 
— Culvert Manufacturers Association, Middletown, 

hio 


















Barrett Co., New York 8 
Barbett- Ghbistie Os, OMICAR Osos csseceseieisessvesscbucs sosesscsocesveoceeanceets 255-256 
Bethlehem Steel Co., Bethlehem, Pa.......................-- 117-118-119-120 
Biatehtord (Gorporation; CHiCagO)...:.:.<cascccsassonsceseeedsnsepenseereostggnese 18 
BBs EV OV oN sce csc escsrsensectantovaacce sasscvern eos seceeeesual 46-47-67-68 
Caterpillar Iractor Go. Peoria, OM acc. .cc<ccoctaccecacesssssesnstanies 265-278 
Chicago Pneumatic Tool Co., New York....... ....10-11-12-13 
Chipman Chemical Co., Bound Brook, N.J........::::-:s::s:cses0+ 122-123 
Cleveland Frog & Crossing Co., Cleveland, Ohio.....................- 97-98 
Cleveland Tractor Co., Cleveland, Ohio...0..0....0.0022000.000000-+. 14-15-16 
Conley Frog & Switch Co., Memphis, Tenn.............0.0..2.00+- 162-163 
rerar, A Garis) Or NCO BAO sce ocescas sce sacsosslecsecictacbasseporsiaee 29 
GiblensPcrested’ Co. Gia Oe viiceese. cassaisccasevascscesicaesesvarncatascansvaiseee 86 
Dearborn Chemical Co., Chicago 50-51-71-72 
De Sanno & Son, A. P., Philadelphia, Pa........... 145 
Detroit Graphite Co., Detroit, Mich..... 30 
Dickinson, Inc., Paul, Chicago................... pees 41 
Duff-Norton Mfg. Co., Pittsburgh, Pav... ccccscscssscseeeee 40-61 


Eaton Manufacturing Co. (Reliance Div.) Massillon, Ohio... 31 
Blast Rail Spike (Co.; NOW VLOG a iaicscisseesiescscocesassisesseaiscsonssstives 124 








Equipmeni|ans 
Exhibitjat | 
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Parker-Kalon Corp., New York.............2..2-.---+- 282-283 
Pettibone Mulliken Co., Chicago -“ 
Pocket List of Railroad Officials, New York 
Power Ballaster Co., Chicago ...178- i. 
Oe Pate SC. aR I ee 
po a a ae NSN 34-85 
e Railroad Accessories Corp., New York ..0.0.......0.2.0:c0c:cc0c0se-0-0-- 107-108 
EO Sea ae: 21 
it an re | eri S Railway Engineering and Maintenance—Railway Age.............. 93 
Railway Maintenance Corp., Pittsburgh, Pa.......................... 253-254 
Railway Purchases & Stores, Chicago...............2.-.2.--0c0-0-e-eseseeesoes 161 
Railway Track-Work Co., Philadelphia, Pa......00.2......... 115-116 
Ramapo Ajam Comm, ewe Wet itcaccnnnccccccccscecsccccccecscscessnesssnsenss 79-80 
ag a) | oem eny ees 32-33-34 
e a Renchtite Spring Nut Co., Chicago............2....cc2-c--cecssecsscosseseneeee 39 
t 1c O Republic Steel Co., Youngstown, Ohio... 5-6-7-8-9 
] Seperate, Test, VOGE COMO, Fe scceccssncncesccecteesascssenntecenin 139-140 
po RR a GC 9 a ee emanate eee 127 
SR ON I 169 
Snap-On Tools, Inec., Keemoalan, Wit... .cscccsecoseesssascceececsiassns 288 
COTM: Ci, RRO os sacnsincsacepccnenacniacihonsnibvanctccnticaaanse 289-290 
Teleweld, Inc., OS SELLE LIL POLIT ATE, 91 
Templeton, Kenly & Co., Ltd., Chicago RESET KR! 36 
Timber Engineering Co., Washington, | 1 2 NRE PRE Ea. 284 
Electric Tamper & Equipment Co., Ludington, Mich............. 44-45 a oad 9 Fietabergh Dh rneeereeeennnereen rem = 
Evans Products Co., Detroit, Mich............0.........s:ess0e0- 251-252-231 United States Steel Corp., Pittsburgh, P << “Sar RIS. 
Fairbanks, Morse & Co., Chicag o. nvssscenesasessansonersmnenccsasesonesenine 7 267-268-269- 990-71 .22.73. 45 276 
ectcecnenntess : 4-55-56-57-73-74-75-76-77-78 U. S. Wind Engine & Pump | eS 
Fairmont Railway Motors, Inc., Fairmont, Minn..................... Western Railroad Supply Co., ‘Chicago. ‘I, 109- oon oe 
BRERA ET 133-134-135- 136- 137-138- 151- 152-153-154-155-156 Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa.....257-258 
Fansteel Metallurgical Corp., North Chicago, IIl....................... 165 Woodings-Verona Tool Works Verona, Pa 266-267 
General Electric Co., Schenectady, | 2) feels 157-158-159-160 Woolery Machine Co., Minneapolis, Mien. NNER P20: 167 
Goodrich Co., B. F., Akron, O10... nceeoeceverenseneenenen 278 = Yale & Towne Mfg. Co., Chicago... nen 22-23 
Hayes Track Appliance Co., Dt) Al (| Sc ee Se 114 
Homlite Corporation, Port Chester, | PIE rns ttri 17 
Bite Oe GOs, PICESOA RR FO. coccinea ccccacsscacesscencssccssasasasecsernsete 88 
saeco dee aged ag rtd 3 a 5s ere vi : 
Fogersol-Kand Co., New Yr ....c.c-ccesccsssscnctennsossnsseesee -2-19- ; mbe 
8 ag a Bag ged pag aay ar RSet eee leek: aa met i Associate Me - 
Johns-Manville Sales Corp., New York............... 94- American Chain Co., Bridgeport, Conn. 
pectoag hr he a gy -_ hscoossonsnecsansenaneconnereanecsonveseatete B. Corning Glass Works, Corning, N.Y. 
Kalamazoo Railway Supply Co., Kalamazoo, Mich.....24- 5. 36. Fa an Cork & i on Md. 
Kerite Insulated Wire & Cable Co., Chicago.com 89-90 eVilbiss Co., Toledo, Ohio 
ee 99 Frog Switch & Mfg. Co., Carlisle, Pa. 
ee 102. General Railway Signal Co., Rochester, N.Y. 
Locomotive Finished Material Co., Atchison, Kan..................... 49 Gould Storage Battery Corp., Chicago 
Lufkin Rule Co., Sagimaw, Mich..........-scsssccccssssseccsnssseceesnsees 287 Inland Steel Co., Chicago 
Lundie Engineering Corp., New York..........--....----ssssssscssseesecceseees 81 Jones & Laughlin Steel Corp., Pittsburgh, Pa. 
ee eee Co., ChiCago.....---eeeeeeeeeeenseeteeeeseee ete Magnetic Signal Co., Los Angeles, Cal. 
\ OS TRS 2 RSC > ee Ea Ce eee - . 
McKenna Process Co. of Illinois, Joliet, I)... eee 166 per Rr ne ayy PH Chicago 
Metal & Thermit Corp., New York.......00cc0cc0-- hte 58-59-60 ational Aluminate Co. Chicago 
Morden Frog & Crossing Works, Chicago...........c0.--scsss000-ss0 42-43. Northwestern Motor Co., Eau Claire, Wis. 
Morrison Railway Supply Corp., Buffalo, N.Y... 264 Pittsburgh Plate Glass Co., Newark, N.J. 
National Carbide Sales Corp., New York..........0.0.0..ccccccccsseeseees 183 Positive Lock Washer Co., Newark, N.J. 
metonnl Carton Co., Mew Verbena cnssesencenenceneesesoereeeesevess 96 Pyle-National Co., Chicago 
National Lead Co., RRR ERED 3 Taylor-Wharton Iron & Steel Co., Chicago 
National Lock W asher Co., Newark, N. J Oaecentecceecenceeeecceereenaenseace 66 Union Switch & Signal Co., Swissvale, Pa. 
Nichols & Bros., Geo. P., Chicago Se ens ee eA 193 Warven Teal Ca. Wasves ‘Ohio : 
Nordberg Manufacturing Co., Milwaukee, Wis........................... Waueh Paint C a St. L . M 
ALA RIE AE HT RE OLS DENTE 128-129-130-146-147-148 augh Faint Co. st. Louis, Mo. 
OR ON A Nn a ee 62 Weir, Kilby Corp., Cincinnati, Ohio 
Oxweld Railroad Service Co., Chicago.............cc.s:cseesseeseeeseeeoes 94-95 Whiting Corp., Harvey, Ill. 
PL SCS RG 1 Se ee ae Ralels Meenas: Tomb eee RY, 131-132 Youngstown Sheet & Tube Co., Youngstown, Ohio 
ie 140 |uat 142 laa M7 148 149 _150| 151 152 153 154 155 156 
122_123| 12411 2 8 129 0 131_132 | 133 7 
Floor Plan of the 100 101] 102]103 104] [105]106| 107 108|109 110 Mi |i2 n3|n4| {iis te wabndedes | 118 119 1 
Exhibic of the Na | ste, — 
tional Railway Ap- a! 
pliances Association SEIS 82 : 2ei8 
72 





at the Coliseum. 
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Railway Engineering aa Maintenance 


Rail Orders Break 
Six-Year Record 


TO DATE 63 railways have ordered 
1,013,953 tons of rails for laying dur- 
ing 1937. Although a number of 
roads have not placed orders as yet, 
it is evident that more rail will be 
laid in replacement in main tracks 
this year than in any year since 1930. 
The tonnage of rail laid in replace- 
ment in each of the last seven years 
follows: 


CE LL OOS RTT OTE 1,517,002 
1 I EE A te 984,900 
ee OOOO RARE 394,536 
ND aon a eA ree 403,254 
i EERE te ee re ere 631,093 
a ake 582,794 
FOO oes ct (Estimated) 950, 000 


The railways which have ordered 
rail to date for laying during 1937, 
together with the tonnages ordered, 
follow: 


Rails Ordered From October 1, 1936, 
To February 27, 1937 





Railroad Tonnage 
PNG. Ue 2h) Ren ene ern er 116,916 
le. Le, Gan SRE eee eae 957 
A. B..& C..... 1,500 
(2 oy ae 10,000 
Bor. 52,000 
Belt Ry. of “Chicago. ae ee mae 500 
Bini, MeNGAE! 25 ose scien 825 
EY RE Rees cee eet 6,000 
Cee AG 2, © er aa Rene tae 300 
Cot ee ee ners 5,000 
CA, oo LS (eee sears rarer a 2,000 
RR ne hae gt a 37,471 
"Gah 2. | eens an sete, 7,000 
“phe be. Sa am remeat ee ee enes Sapte 48,500 
Ree MNe Te Se kD 1,600 
‘Gro ls 7 0 Neem ree eee: 30,000 
"pa (Sir Sena See ater rey ener 4,000 
es So Ae ee eeereper errr 30,000 
"AR Ee ee 35,000 
GY Rae ae ares ata aes oe aS 1,000 
tae Oko) | RN eee lente 11,000 
D.& R. G. W 12,640 
LA ook! “Se PEA RRR eterno erase 3,350 
ree oo Nore ae ek en 21,333 
"Clas ie cone 5,000 
Gee eo en eee 20,000 
eee ols 10,000 
et (th 8,000 
Oe oe SE 200 
BS | a: ea eer ae ears 600 
Ce ae. 1.200 
ing: SRR EO 6,000 
Bete We et 27.000 
| os scien, ee 
M., St. P. 2S S..X... pects 6,863 
M. P. Lines... ree 
M. & ; 
bh. &. wie 
N. Y. Sa 
i ise : 
je ge i: 2 ; eee 5,000 
N. & W........ 40,000 
ER: aan 10,000 
Pennsa, ........ 100,000 
=F =e 9,200 
Reading ..... 5,000 
R., F. & P. 1,575 


‘Se SA Roeder en 13,500 
ERS EE CSE EE near a oe TP 1,200 
SCE Ce a nee oe Par sen 24,000 
| DURST: Ny eae Le eee ereme Lary 5 aetrs 55,162 
0 2 oss eee 500 
61 UN 4! ieee ake ann SP top) oe 7,550 
BES RCE ne ee eee deals ONES ae ,000 
a RT OR 600 
AIEEMARAD eo ete, 4,000 
OSS Ea Ok et oR aa 15,000 
ae’ VSRSRO eae cree ene ene eRe 3,500 
UA EE Rete aetna Re ee 30,000 
fe cc Ot CHR Ree Mae eee en Cay 2,000 
1,013,953 





Laying a Million 


Tons of Rail 
(Continued from page 203) 


are all performed subsequent to the 
actual rail laying; however, they are 
mentioned because they are becoming 
recognized as definitely allied to rail 
renewals and are being employed or 
considered seriously by an increasing 
number of roads in an attempt to 
minimize rail-end batter, with its 
damage to the rail, increased cost of 
joint maintenance, and generally ad- 
verse effect on track riding conditions. 

Joint slotting was the first of these 
supplemental operations to be con- 
sidered and it has now become stand- 
ard practice on many roads. Ordi- 
narily, where practiced alone, inde- 
pendent of the other operations, it is 
usually delayed until three weeks or 
more after the new rail has been 
laid, depending upon the amount of 
traffic. This permits end flow of the 
head metal under traffic until the cold 
rolling of the head under the wheel 
action tends to retard further flow, 
and then removes this overflowed 
metal, leaving the ends in such con- 
dition as to accommodate any further 
flow without any tendency for the 
metal to chip off. 

The surface grinding of the new 
rail ends to insure a true common 
level of abutting heads and thus avoid 
a condition conducive of initiating end 
batter is usually delayed until the new 
rails and tie plates have fully seated 
themselves to show the true relation 
between the rail ends. This is also 


true of the end-hardening of the rail 
ends, which, where practiced, usually 
follows immediately after the surface 
grinding work. To many roads, the 
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surface grinding appears as yet to be 
an unwarranted refinement ; likewise 
relatively few roads have yet adopted 
the practice of heat-treating the rail 
ends in the field on a large scale. 
However, as the theory behind both 
of these refinements comes to be more 
generally accepted, and with improved 
equipment of various types already 
available to carry them out, it is to 
be expected that both practices will 
become widely applied as the advan- 
tages are demonstrated. 


Improvements Effective 


What have been the results of the 
improved methods of laying rail dur- 
ing the last 8 or 10 years? No main- 
tenance officer doubts that they have 
been highly favorable, — including 
largely increased production, mini- 
mized interference with train opera- 
tion, greatly reduced costs, and a uni- 
formly higher quality of work. The 
experience of road after road has 
established all of these results as facts, 
Many have seen rail-laying labor costs 
drop from as much as $1,200 to 
$1,400 a mile to less than $400 a mile, 
or about 75 per cent, where specialized 
forces and a full complement of 
power equipment have been used; 
these figures including all equipment 
charges and the cost of picking up the 
released material. With 1,000,000 to 
1,500,000 tons of rail to be laid during 
1937, any such saving will amount to 
a total so large that it cannot be 
passed over lightly. 





Is There a Shortage 
of Work Equipment? 


(Continued from page 187) 


generator units and air compressors 
to operate them, the budgets that have 
already been authorized include 2,095 
units, whereas a total of 1,312 units 
were purchased in 1936, an increase 
of 60 per cent. 

In considering this comparison be- 
tween the two years, it should be kept 
in mind also that the 1936 figures 
cover 33 roads, while only 27 of these 
same roads are represented in the 
1937 figures. For this reason, when 
the remaining budgets are completed 
they should increase the figures for 
1937 by 20 to 25 per cent more, thus 
indicating that the purchases of all 
of the roads involved in this study 
will be approximately 75 per cent 
greater in 1937 than in 1936. 

The information received from the 
officers who participated in this sur- 
vey indicates that on most roads from 
10 to 75 per cent of the total number 
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of units in service cannot be operated 
with economy because of obsolescence 
or wear. It also indicates that obso- 
lescence is beginning to be better 
appreciated, and that maintenance offi- 
cers are beginning to scrutinize the 
operation of their equipment from the 
viewpoint of its economy relative to 
more modern machines rather than on 
the basis of the relative cost of the 
work when done by hand methods. 
This changing viewpoint is shown by 
the statements of numerous officers 
that they expect to retain these obso- 
lete and worn out units only until 
they are able to replace them. 

That there is a widespread short- 
age of work equipment is unmistak- 
able. While a few officers are satisfied 
that they have enough equipment to 
care for a considerable increase in 
their forces, the majority recognize 
clearly that they face a shortage in al- 
most every type, and that much of 
what they have on hand needs replace- 
ment. These latter listed budget rec- 
ommendations which included from 
125 to more than 250 items for their 
individual roads. This shortage was 
shown to exist, not only by what was 
said frankly by most, but also by the 
fact that several who expressed them- 
selves as satisfied with what they now 
have are now planning to buy a sub- 
stantial number of units for both re- 
placement and additions. 





Field Service 
(Continued from page 191) 


They know as well as I do that the 
know-it-all smart aleck will not last 
long and that the fellow who spends 
much of his time knocking a com- 
petitor’s product is in reality promot- 
ing it. I want to call attention, how- 
ever, to the fact that the service man 
occupies a peculiar position with re- 
spect to the railroad. He is not an 
employee, but enjoys certain privi- 
leges accorded only to employees and 
may often be mistaken for an em- 
ployee. Consequently he must be 
willing to abide by the usual rules of 
conduct imposed on railway men. 
When out on the track he must con- 
form to the established principles of 
safety and when riding trains he must 
conduct himself in a manner befitting 
an employee of the railroad. 

A field service man can increase his 
usefulness by functioning as an ex- 
change through which practices on one 
road are made known to the men on 
another. But any such service must 
be conducted with extreme tact, for 
if he imparts information that is ob- 
viously of a confidential nature his 
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hearers will begin to speculate on 
what he is telling about them. And if 
he cannot speak well of a railroad he 
had better not speak of it at all. 

This point may seem rather far- 
fetched, but the conduct of service 
men in this regard has occasionally 
been a source of embarrassment to 
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their employers. Furthermore, the 
railroad has the right to expect that 
the field men will not function as 
agents in a system of espionage being 
carried on by one company for the 
purpose of obtaining facts concern- 
ing the products and business of a 
competitor. 





Use Air Tools 


in Fighting Trestle Fire 


PNEUMATIC tools played an im- 
portant part in fighting a fire of an 
extraordinary nature that caused 
serious damage to a Southern Pacific 
trestle in San Francisco, Cal. For 
some unknown reason 10,000 gal. of 
gasoline escaped from a storage tank 
into a sewer and was eventually 
emptied into an open channel under 
the railroad’s Seventh Street trestle 
in that city. 

Becoming ignited, the burning gas- 
oline set fire to the trestle and as the 
tide was running out at the time, the 
floating fire was carried along the 
channel as far as Fourth street and 





set fire to several lumber docks and 
lumber piles and mills, the total dam- 
age being estimated at about $225,- 
000. 


The Southern Pacific’s trestle, 
which carries two main tracks and 
three service lead tracks, is a ballast 
deck pile trestle, and owing to the 
limited clearance between the water 
surface and the decks, and the width 
of the structure, it was impossible to 
reach the fire effectively from under- 
neath. Accordingly, an Ingersoll- 
Rand truck-mounted air compressor 








Above—A View. of 

the Seventh Street 

Trestle. Left—The 

Air Compressor 

That Was Used at 
the Fire 


was rushed to the site and railway 
forces were called in to cut through 
the two feet of compacted ballast 
with pneumatic tools, and when the 
floor planks were exposed, air chisels 
were used to cut holes so that the 
firemen could insert “circulators” or 
cellar nozzles for the effective fight- 
ing of the fire. 

After the fire was extinguished, 
the trestle was found to be badly 
damaged and in lieu of renewal, part 
of it was replaced by a fill of rock 
and quarry waste. 















Fairmont A3 
Series B Car 


FAIRMONT Railway Motors, Inc., 
Fairmont, Minn., has introduced an 
improved motor car, known as the 
A3 Series B type, which differs in a 
number of respects from the A3 Se- 
ries A car which was described in 
Railway Engineering and Mainte- 
nance for June, 1931. The A3 is the 
smallest of this company’s three sizes 
of cars that are generally referred to 
as extra gang cars. 

The new A3 Series B car differs 
from the Series A car in that it is 
powered with a rubber-mounted 20- 
hp. Hercules 4-cylinder engine with 


a Powell muffler, instead of a 15-hp. 
LeRoi engine; it has a low-hung 
Blood Bros. propeller shaft with two 
universal joints replacing flexible disc 
couplings, this feature permitting a 
lower deck and body; it is equipped 
with an improved reverse gear and 
final drive on a 1 11/16-in. rear axle, 
which is of the same design as that 
used in the A6 Series B car; and it is 
provided with a differential 1 7/16-in. 
front axle, Timken axle bearings, 
extra large self-centering iron brake 
shoes and a demountable body which 
provides increased deck space and a 
cockpit for the operator. 

Other features include the mount- 
ing of the fuel tank on the chassis 
below the deck and the use of elec- 
trically-welded steel construction in 
the low side step, the rail skid, which 
is outside of the wheel flanges, and 


New Products Of 
the Manufacturers 


the knee brace. Standard equipment 
includes an Auto-Lite generator, dis- 
tributor and storage battery. A start- 
er and electric lights are supplied as 
extra equipment. The rear lifting or 
handling weight of the car is 330 Ib. 
and the total weight is 1,428 Ib. 


Fairbanks, Morse 
Light Section Car 


FAIRBANKS, Morse & Co., Chi- 
cago, has added a light section car, 
known as Model 52, to its line of 
Sheffield motor cars, which was de- 
signed to fill the need for a car that 
can be handled safely by one man in 




















The Fairmont A3 
Series B Gang Car 












track inspection service and yet has 
sufficient capacity to carry eight men 
and tools when necessary. Embody- 
ing a frame of wood construction 
with steel reinforcing, the 52 car is 
powered with an 8-hp. single-cylinder, 


The New Fair- 
banks, Morse Mod- 
el 52 Motor Car 







two-cycle engine with a counter-bal- 


anced crankshaft. Power is trans- 
mitted through a Sheffield air-cooled 
clutch and a roller chain drive which 
is said to be unaffected by heat, mois- 
ture, snow or atmospheric conditions, 
The new car is said to operate 50 to 
60 miles on a gallon of gasoline. 

Cooling of the engine, which is ac- 
complished without the addition of 
any moving parts, is effected by a 
large-capacity blower, built integrally 
with the enclosed fly-wheel, which 
delivers air to the front end of the 
engine and forces it across the cylin- 
der and cylinder head between the 
cooling fins. The volume of air de- 
livered by the blower is said to be 
sufficient to cool the engine adequately 
under any conditions that may be en- 
countered. 

The new car incorporates tool trays 
of sufficient size to accommodate 
standard lining bars and a full com- 
plement of tools. 





Grease Fitting 
for I-R Tampers 


THE Ingersoll-Rand Company, New 
York, has made available a push-type 
grease fitting for application to its 
size MT-2 and MT-3 tie tampers, 
which is said to make it possible to 
lubricate the tampers quickly and eas- 
ily without shutting off the air. Use 
of this type of grease fitting is claimed 
to result in a lower consumption of 
lubricant and in better lubrication of 
the tamper, thus improving the per- 
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formance and reducing the wear of 
the piston, cylinder walls and throttle 
valve. Located in a special handle 
plug, the new grease fitting is easily 
accessible and yet well protected. 
When tampers equipped with the 
new grease fitting are placed in serv- 
ice, each tamper is given three to five 
“shots” of grease, which procedure 
is repeated about every two hours 
thereafter, depending on the operating 
conditions. Slightly more grease is 
required in hot weather than during 
cold weather. One or two “shots’ 
every hour or hour and a half during 
cold weather is said to provide ade- 
quate lubrication and to have less 
tendency to slow up the tamper imme- 








Drawing of an Ingersoll-Rand Tie Tamper 
Showing the New Grease Fitting 


diately after greasing. If a tamper is 
thoroughly cleaned or if a grease fit- 
ting is put on a tamper not previously 
so equipped, about 18 to 20 additional 
“shots” of grease are required to fill 
the grease chamber in the handle. 

Following extensive tests designed 
to determine the best lubricant for 
its tie tampers, the Ingersoll-Rand 
Company recommends its tie tamper 
grease No. 90 for this purpose for 
year-around use. It is claimed that 
this grease will keep the tampers well 
lubricated when used according to in- 
structions, will cause little or no gum- 
ming and has no tendency to slow up 
the tamper except for a moment im- 
mediately after greasing. 


Meco Lubricator 
Improved 


DURING the last year a number of 
improvements and simplifications have 
been made in the design and construc- 
tion of the Type MB Meco rail and 
flange lubricator, which is manufac- 
tured by the Maintenance Equipment 
Company, Chicago. Among’ these 
changes, the ramp lever and the pump 
lever, each of which was formerly 
cast integrally with its shaft, are now 
made in one-piece forgings. This 
permits reductions in weight without 
sacrificing strength, and because of 
the resulting reductions in the inertia 
of these parts, they respond more 
readily to the impacts imposed upon 
them by high-speed trains. 

Also, the improved design of the 
ramp guard now makes this part in- 
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terchangeable for all rail sections, and 
permits more ready application of the 
lubricator where tie spacing is irregu- 
lar. Likewise, the vertical adjusting 
set screws at the ends of the waste 








The Improved Lubricator 


pans have been eliminated in Mecos 
equipped with universal interchange- 
able rail clamps, while vertical ad- 
justments of the lubricant-distributing 
bar assemblies are now made by in- 
serting spacers of the required thick- 
ness under the waste pans to which 
the distributing bars are attached. 
This latter change permits the setting 
of the lubricant-distributing bars at 
the proper point on the gage face of 
the rail to suit the train speeds and 
track conditions in the territory where 
the lubricator is installed. None of 
the above improvements affects the 
interchangeability of parts, so that 
they can be applied to Type MB Meco 
lubricators already in service. 


Light-Duty 
Rail Grinder 


THE MALL Tool Company, Chi 
cago, has developed a light-duty track- 
mounted rail grinder that is designed 
for use in smoothing all types of 
welds on rail ends. Powered with a 
variable speed, four-cylinder, four- 
cycle air-cooled gasoline engine which 
develops 8 hp. at 2,200 r.p.m., the new 
unit is somewhat smaller than a simi- 
lar grinder that has been manufac- 
tured by this company for some time 
and which develops 12 to 16 hp. 

A four-wheel machine, the new 
unit, like the older model, is mounted 


The New Mall 
Light-Duty 
Grinder. 
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in a rigid steel frame with a four-foot 
wheel base, and incorporates a flexi- 
ble-shaft power take-off, a pivot turn- 
ing device, a precision toggle grinding 
wheel feed, a spring counter-balance, 
and skids to facilitate the removal of 
the machine from the rails. 


Metal & Thermit 
Arc Welding Electrodes 


THE Metal & Thermit Corporation, 
New York, has added an electrode, 
known as Murex Type N, to its line 
of Murex heavy coated electrodes for 
arc welding. The new electrode is de- 
signed for bridging gaps where the 
fit-up between plates is poor and, in 
the smaller sizes, may be used on ver- 
tical and overhead work or to make 
rapid, single-pass welds on light gage 
materials. In addition, it is said that 
the new electrodes will produce clean 
and sound, single or multiple-pass 
fillets. 

The tensile strength of the Type-N 
electrode is said to range from 74,000 
to 84,000 Ib. per sq. in., with 26 per 
cent to 24 per cent ductility. It is also 
said that the new electrode may be 
used equally well with either direct 
current or alternating current and 
that it may be used either with 
straight or reversed polarity. 


Fairmont 
Track Mowers 


A NEW series of track mowers, 
known as the D Series M24 mowers, 
has been introduced by Fairmont 
Railway Motors, Inc., Fairmont, 
Minn. These mowers, which consist 
of the D Series and the D2 Series, 
are claimed to embody features which 
make control more rapid and easy 
and which result in lower upkeep than 
for any of the earlier series, the out- 
standing feature being hydraulic con- 
trol of the tilting beams and sickles. 

Compared with the previously larg- 
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est and most highly adjustable Fair- 
mont mower (the M24 Series C), the 
new Series D2 reaches 1 in. farther 
horizontally from the track center 
line, 2 in. lower, and cuts slightly 
closer to the rail. The Series D, in 
common with earlier series, has 20-in. 
guide arms and 6-ft. cutter bars; yet 
it can cut 17 in. closer to the rail than 
any other Fairmont mower, a feature 
that is particularly desirable when 
there are weeds inside the ends of 
the ties as on branch lines. This 
mower can cut above and approxi- 
mately 9 in. inside the ends of 8-ft. 
ties, whereas earlier models could cut 
no closer than 8 in. from the ends of 
the ties on the outside. 

Either of the new mowers can also 


Top—Sickle Adjusted 
for Extreme Inside 
Cut. Middle — Sickle 
Adjusted for Mowing 
Outer Swath. Bottom 
—Showing Extent to 
Which Sickle May Be 
Adjusted for Mowing 
Embankment Slopes. 
In All Views the 
Right-Hand Sickle Is 
in the Raised or 


“Deadhead” Position. 


be furnished with 32-in. guide arms 
and 5-ft. cutter bars, which are said 
to afford still faster control and lower 
upkeep. They have the same beam 
extension for the outer swath as the 
Series C mowers, namely, 58 in., and 
fold inside of A.A.R. standard clear- 
ance as shown in the illustration. In 
these views the raised cutter bars are 
fastened with the safety chains for 
“deadheading” to and from work. 
The lower upkeep of the new mow- 
ers is said to result from the lessening 
in each case of the angularity of the 
pitman with the cutter bar, the steep- 
ness of which in some instances for- 
merly caused breakage of the pitman 
and knife heads. Moreover, an air- 
cooled 2-hp. engine has been mounted 
on each beam head, which drives the 
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sickle by means of an endless cord 
belt, thus eliminating two long belts, 
six pulleys and other more costly 
features. 

By installing hydraulic control or 
“rocking” of the tilting beams the 


need for telescopic power heads and 
the three handwheels which each man 
formerly operated has been eliminated. 
With the hydraulic control, the two 
operators of each machine remain 
seated, each pumping easily with his 
right hand a double-action hydraulic 
jack to raise either the tilting beam or 
the sickle. To lower either of these 
parts, the operator moves a selector 
handle and pulls a self-closing valve 
handle. As the handling habits for 
each side of the machine are identical, 
each operator can handle the controls 
for both sides without difficulty. In 
a factory test the operator, while 
seated, moved the sickle from the 
position for mowing an outer swath 
to the setting for an extreme inside 
cut in 30 seconds. 

The sickles on the new machines 
commence mowing whenever lowered 
to the weeds, and stop only when 
raised to the passing position. Slid- 
ing the tilting beam in or out to pass 
cattle guards, posts, etc., does not stop 
the sickle from cutting or change its 
height and tilt in relation to the beam. 
The sole control of the sickle, the 
hydraulic hoist cable, is said to be 
always taut and instantly effective. 
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This cable, as shown in the accom- 
panying views, passes over an adjust- 
able pulley (and two other pulleys) 
and is attached to the opposite end of 
the tilting beam. Thus the raising or 
lowering of the sickle relative to the 
tilting beam is accomplished by alter- 
ing the position of the adjustable pul- 
ley, which is done by means of an 
hydraulic plunger. 

Each of the new mowers is pro- 
vided with an improved slip coupler 
of the drawbar link type, thus insur- 
ing that it can be hooked, through the 
standard 1-in. drawbar hole, to any 
motor car that may be assigned to 
tow it. Any 6-hp. two-speed motor 
car is said to be adequate for this 
purpose, and its driver with the two 
mower operators comprise the entire 
crew. The weight of the mower is 
2,598 lb. and the lifting weight at 
the rear-end is 334 lb. Three men, it 
is said, can easily handle the machine 
to and from the track at planked set- 
off or road crossings if rules permit. 


Mall Improves 
All-Purpose Grinder 


THE MALL Tool Company, Chi- 
cago, has improved its all-purpose 
rail-grinding machine to adapt it for 
operation on the rails as well as off 
the track, wheelbarrow fashion. This 
grinder, which was described in the 
March, 1935, issue of Railway Engi- 
neering and Maintenance, embodies a 
5-hp. variable speed gas engine mount- 
ed by means of a swivel base on a 
steel tubular base which has a pneu- 
matic wheel at one end and a pair of 
tubular handles at the other. Power 
is transmitted to grinding tools by 
means of a flexible shaft. 

This unit has now been supplied 
with a flanged roller or rail guide at 
each end to permit it to be mounted 
on one of the track rails, and a single 
roller at the end of a steel tubular out- 
rigger which extends to the opposite 
rail. Both flanged rollers are so de- 
signed that they can be inverted, 
thereby placing them in a position 
where they do not interfere with the 
operation of the unit when it is moved 
about in the manner of a wheelbar- 
row. The outrigger is attached to 
the frame of the grinder by means of 
a specially-designed coupling which 
permits it to be disconnected readily 
when not needed. Both the flexible 
shaft and the extension arm are in- 
sulated to prevent interference with 
track circuits, and the frame of the 
mounting has been reinforced to en- 
able it to absorb the additional stresses 
imposed when the unit is mounted 
on the rails. 
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A number of additional improve- 
ments have been incorporated in this 
grinder, notable among which is the 
provision of an arm rest on the angle 
spindle for the use of the operator. 


Also, all hand spindles that are used 
in connection with this grinder are 
full ball-bearing mounted and _ all 
working parts are guarded to pre- 
vent injury to the operator. 


New Switch Heater 


FOLLOWING a number of success- 
ful test installations during the win- 
ter of 1935-36, the Rails Company, 
New York, has put on the market a 
new type of hooded unit gas switch 
heater, or snow melter, which, with 
the proper number applied to a 


Two of the Gas-Trac Heaters in Operating 
Position at a. Switch 


switch, is said to afford complete pro- 
tection against the most severe snow- 
falls. The new heater, which is called 
the Gas-Trac heater, is a_ self-con- 
tained unit, consisting essentially of a 
malleable iron hood, or housing, ap- 
proximately 8% in. long, which 
shields a horizontally-placed, perfor- 
ated-pipe-type burner; a gas nozzle, 
suitably vented to insure the most de- 
sirable flame at the burner; and a 
short section of rubber hose for con- 
nection to the gas pipe supply line. 
To insure the greatest efficiency of 
the gas flame, the burner is sur- 
rounded by a section of perforated 
brass tubing, which breaks up the 
flame, spreadirig it out throughout the 
hood. The hood not only protects the 
flame against being blown out by 
strong winds or passing trains, but 
also acts as a reflector, directing the 
heat toward and into the rail. 
Gas-Trac heaters are applied to the 
outside of the rail and fit snugly 
against the web and upper side of the 
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simple spring wire clamp. The num- 
ber of heaters applied to a single 
turnout switch or slip switch depends 
upon the length of the switch, but 
base, to which they are held by a 


The Improved 
Mall All-Purpose 
Grinder. 


ordinarily, for example, it is recom- 
mended that 14 heaters be applied to 
a switch with 1614-ft. points, 7 heat- 
ers on each side. 

All of the heaters in a switch in- 
stallation are intended to be connect- 
ed into permanently-located pipe 
manifolds or supply lines, with a 
single valve so located as to control 
the gas supply to all of the units. 
Through their simple spring connec- 
tion to the rails, the heaters can be 
applied quickly at the beginning of 
the winter season, and just as quickly 
removed at the end of the season. 


Slow-Speed Drills 


SKILSAW, INC., Chicago, has made 
two additions to its line of ball bear- 
ing electric drills, namely, a ¥4-in. 
and a ¥%-in. slow-speed, high-torque 


drills. These drills have been devel- 
oped particularly for steels of high 
nickel content although their slow 
speed is said to make them especially 
adaptable to wood boring. The slow- 


One of the New Skilsaw Slow-Speed Drills 


speed feature, moreover, is said to 
result in longer service life for twist 
drills and to eliminate the need for 
frequent sharpening. It is pointed 
out, however, that drilling speed is 
not sacrificed because the high torque 
feature makes it impossible to stall 
the drills at maximum drilling ca- 
pacities. 

The design of the %-in. model is 
said to be new for a drill of its ca- 
pacity. This model embodies a one- 
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hand grip feature for adapting it to 
work in close quarters and for use 
with hole saws in places that are diffi- 
cult to reach with side-handle drills. 

Both models are available in speeds 
of 350, 450, 600 and 750 r.p.m. They 
are equipped with ball bearings on the 
armatures and spindles and have alu- 
minum alloy bodies. The ¥%-in. drill 
is 14 in. long and weighs 6% Ib., 
while the %4-in. tool is 14% in. long 
and weighs 8 lb. 


Pipe Clamp 
for Stopping Leaks 


PIPE clamps for stopping leaks in 
pipe lines conveying steam, water, 
gas, oil, ammonia or brine are now 
manufactured by the M. B. Skinner 
Company, South Bend, Ind. One of 


One of the Skinner Pipe Clamps 


these clamps, which is shown in the 
accompanying illustration, consists of 
a malleable iron cylinder, halved, 
hinged along one side and fitted with 
bolts on the other, a gasket of suit- 
able material being inserted over the 
leak in the pipe. This type of clamp 
is said to be easy to apply, owing to 
the long open hinge. The two halves 
of the clamp may be slid together 
along the pipe when space is limited, 
and a small wrench can be used to 
tighten the nuts on the bolts which 
are cadmium plated. 

Owing to the small area of the 
average pin hole or corrosion leak, 
the Skinner pipe clamp is said to stop 
the leak regardless of pressure. The 
clamp is delivered complete with a 
gasket, but if other gasket material 
is required, it should be cut to the 
same dimensions as the original gas- 
kets, because if the gasket is too large 
it diffuses the pressure and it is 
through concentration of pressure on 
the leak that this clamp is said to make 
a positive permanent repair. 

* This general type of Skinner pipe 
clamp is available in other designs 
such as an extended pipe line clamp, 
a pipe joint clamp which may be 
readily applied next to a fitting, a 
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collar leak clamp, a bell joint clamp, 
a split coupling clamp, a high-pressure 
weld clamp and various types of band 
and saddle clamps. 


Air Hose Features 
New-Type Construction 


A new type of air hose, designated 
as Hipress air hose, has been de- 
veloped by the B. F. Goodrich Com- 
pany, Akron, Ohio, for all types of 
air tool applications. This hose em- 
bodies a combination construction and 
is made in long lengths. The inner 


Showing the Construction of Hipress 
Air Hose 


carcass consists of four plies of spec- 
ially woven duck while the outer car- 
cass is comprised of a tight braid of 
high tensile cords which are said to be 
applied with a tension ten times that 
normally used on long length braided 
hose. Between the inner and outer 
carcass is a substantial layer of insul- 
ation which serves as a_ secondary 
tube to prevent the penetration of air 
through the walls of the hose and to 
cushion blows from the outside. 

The wrapped construction of the 
inner carcass, because of the fine 
weave of the fabric, is said to be par- 
ticularly valuable when the tube is 
subjected to softening from internal 
heat. Because of the bias design of 
the wrapped fabric, any air or fluid 
which reaches it is said to travel only a 
short distance before reaching the 
terminal point of the yarn, thus pre- 
venting penetration. It is pointed out 
that the use of an outer braided carcass 
imparts greater flexibility to the hose 
and secure adhesion of the cover. 

The tube is made of a special rub- 
ber which is said to be capable of re- 
sisting both oil and heat. Not only is 
it claimed that this tube will last 
longer in air hose service where oil 
is present but that it will not break 
into loose particles and clog the tools. 
The rubber cover of the hose is com- 
pounded to withstand abrasion and 
abuse. Hipress air hose is furnished 
in three sizes—¥4 in., 34 in., and 1 
in., and is made in 500-ft. lengths. 





- 


4 y » in ae ae ee 
AAR ATAV ARN AKT NG D 
ee 








Railway Engineering as Maintenance 


March, 1937 





What Our Readers Think 





B. & O. Bridges 
at Harpers Ferry 


Baltimore, Md. 
To THE EpiTor: 

Upon opening my copy of the No- 
vember, 1936, issue of Railway En- 
gineering and Maintenance, 1 was 
gratified to observe the view of the 
Baltimore & Ohio’s crossing of the 
Potomac river at Harpers Ferry, W. 
Va., on page 696. For this reference 
to one of the beauty spots on our sys- 
tem I wish to thank you. 

I take the liberty, however, of call- 
ing attention to the fact that the con- 
dition indicated by the view in the 
November issue no longer exists. The 


by the Civil War and other causes 
was not entirely completed until 1870. 
The Bollman truss structure was used 
for railroad purposes until 1894, when 
a new line and bridge, passing through 
the tunnel at the foot of the mountain 
on greatly reduced curvature, were 
completed. The Bollman structure was 
then turned over to the public authori- 
ties for use as a highway bridge. 

The plate girder bridge shown in 
the foreground in the photograph 
was built in 1931, and placed in serv- 
ice in June of that year. By providing 
the tunnel with a “bell mouth” it was 
possible to build this crossing on a 
tangent. 

During the floods of March, 1936, 
several spans in the old Bollman truss 





View Showing the Present Arrangement of Bridges at Harpers Ferry on the Potomac 


bridge shown is the second railroad 
bridge to be constructed at this cross- 
ing and was completed in April, 1894, 
being used to carry our main line 
until June, 1931, when the bridge 
shown on the left in the accompany- 
ing photograph was completed. 


Bollman Truss Original Span 


The Bollman truss bridge, which is 
downstream (in the background on 
the photograph) from the other two 
crossings at Harpers Ferry, repre- 
sents the original Baltimore & Ohio 
crossing at this point. The railroad 
first crossed the river on the line of 
this structure in 1836, by means of 
timber arches which were designed by 
Lewis Wernwag. The rebuilding of 
the bridge as a series of iron Bollman 
truss spans was commenced in 1851, 
but owing to interruptions occasioned 


. 


bridge on the downstream side, which 
was then used for highway purposes, 
were washed out. Since the bridge 
constructed in 1894, which is the 
middle structure in the photograph, is 
used only for the rather moderate 
traffic passing to and from the Shen- 
andoah Valley branch of the B. & O., 
we arranged, at the request of public 
authorities, to provide this bridge with 
a wooden plank floor, to permit its 
use for highway purposes. This bridge 
is reached by means of a highway 
skirting the toe of the mountain along 
the river bank. That there was a press- 
ing need for this accommodation is 
indicated by the enormous volume of 
automobile traffic which immediately 
availed itself of this crossing. 


P. G. LANG, JR. 


Engineer of Bridges, 
Baltimore & Ohio 
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What Causes Soft Spots? 


What causes soft spots in the roadbed? How can 


they be prevented? 


Many Interrelated Causes 


By W. L. Rotter 


Division Engineer, Chesapeake & Ohio, 
Columbus, Ohio 


In general, the development of soft 
spots in the roadbed may be traced to 
(1) lack of adequate drainage; (2) 
character of material in the roadbed; 
(3) excessive wheel loads; (4) type 
and depth of ballast used; and (5) 
character of joint maintenance. While 
these causes are interrelated to some 
extent, each contributes a definite part 
to the net result, namely, the develop- 
ment of soft spots into what are com- 
monly known as water pockets. A soft 
spot is usually disclosed by a dip in the 
surface of one or both rails and a dis- 
placement of the subgrade, as shown 
by the upheaval of the roadbed ma- 
terial at the shoulder. While a com- 
bination of the foregoing causes is 
usually found, it is believed that they 
have been listed in the order of their 
importance. 

If it were possible, through perfect 
drainage, to eliminate water complete- 
ly from the subgrade, it is believed 
that soft spots would rarely, if ever, 
develop. This is confirmed by the fact 
that a roadbed constructed of sandy, 
self-draining materials does not de- 
velop soft spots. The character of the 
material is responsible for the de- 
velopment of those soft spots which 
result from variations in the bearing 
power of the materials found in the 
subgrade. The subgrade of the aver- 
age railway which passes over hills 
and through valleys contains materials 
ranging from hard yellow clays to 
black loam, which vary greatly in 
their bearing power. 

Measured both in number and ex- 
tent, soft spots occur in about direct 
ratio to the wheel loads; that is, we 
experience considerably more trouble 


with them in our heavy-tonnage lines 
than in those of light tonnage in the 
same territory. If the loads imposed 
on the track could be distributed uni- 
formly to the subgrade, the develop- 
ment of soft spots would be minimized 
greatly. For this purpose stone ballast 
of ample depth and heavier rail are 
employed to insure more uniform dis- 
tribution of these loads. Poor joint 
maintenance bears considerable re- 
sponsibility for the development of 
soft spots, since the impact of the 
wheels is increased by the batter of the 
rail ends. This results in pounding the 
ballast into the subgrade, thus form- 
ing a pocket for the retention of water 
and eventually causing a softening of 
the roadbed. Soft spots occur in em- 
bankments made by dumping from 
temporary trestles, unless special care 
is employed to consolidate the material 
in the center of the fill. 

No absolute means have been found 
that will completely prevent the for- 
mation of soft spots. It has usually 
been the practice to employ the pound 
of cure rather than the ounce of pre- 
vention in dealing with soft spots. Yet 
there are several things which can be 
done to reduce the formation of soft 
spots under traffic. The first and most 
important is provision for adequate 
drainage. Second, is the exclusion or 
removal of unsuitable and inferior 
material from the subgrade and the 
proper crowning of the subgrade to 
promote the quick escape of water, 
when the subgrade is being finished. 





Send your answers to any of 
the questions to the What's 
the Answer editor. He will 
welcome also any questions 
you wish to have discussed. 











To Be Answered 
in May 


1. What are the relative advantages 
and disadvantages of spot and group 
renewals of ties? Under what condt- 
tions can each method be applied to 
best advantage? 

2. Should bridge gangs be equipped 
with portable telephones? What are 
the advantages and disadvantages? 

3. Where rail is being laid in an 
operated track, what limitations should 
be placed on the advance removal of 
spikes? Of bolts? Why? 

4. To what extent ts it practicable 
to frame lumber for railway buildings 
before treatment? 

5. Where stone ballast is applied 
over cementing gravel on a soft road- 
bed, what should be the minimum 
depth of the new ballast? Why? 
Should the track be skeletonized be- 
fore the stone is applied? Why? How 
is this done? 

6. Is it practicable for local forces 
to determine the efficiency that is be- 
ing obtained from fuel or power con- 
sumption at a water station? How 
can this be done? 

7. What difficulties are encountered 
in maintaining track on gumbo em- 
bankments? What can be done to 
improve conditions? 

8. What advantages, if any, are 
there in numbering the bents on long 
trestles? How should the numbering 
be applied on creosoted trestles? 





Much can also be done during the 
construction of fills to insure against 
the retention of water in pockets. 
When soft spots develop and water 
pockéts begin to form, only two al- 
ternatives remain, either to continue 
to apply ballast in an attempt to main- 
tain the surface or to employ some 
means to drain the bottom of the 
pocket. Thorough drainage will re- 
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sult in stabilization of the track so 
long as the drainage system functions 
properly, and should be classed as a 
cure and not a means of prevention. 


All Get Back to Drainage 


By W. H. Sparks 


General Inspector of Track, Chesapeake & 
Ohio, Russell, Ky. 


While the causes of soft spots in 
the roadbed are numerous and widely 
varied, when analyzed they all lead 
back to a single basic cause—lack of 
drainage. Soft spots may develop by 
reason of errors of construction; in 
fact at one time this was the primary 
cause for their formation. Lack of 
care in selecting roadbed materials ; 
improper methods of construcing 
fills; ignoring needful drainage, on 
the assumption that this would be 
taken care of by the maintenance 
forces after the road was in opera- 
tion; laying track on a green and un- 
consolidated fill; and failure to select 
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the proper ballast for the new track 
are only a few of the construction 
errors to which soft spots and water 
pockets can be traced. In recent years 
there has been a better appreciation of 
what is likely to happen to the track 
if these important items are not given 
consideration, so that many of these 
errors are being corrected in current 
construction. 

Increasing wheel loads and volume 
of traffic have caused the sudden ap- 
pearance of soft spots in roadbed that 
had previously been stable. In many 
cases, however, these could have been 
avoided if a depth of ballast had been 
provided adequate to insure a uni- 
form distribution of the traffic loads. 

Not a few soft spots can be traced 
to improper maintenance. Among 
these, poor joint maintenance has 
started more than a few soft spots by 
allowing the ballast to be pounded into 
the roadbed. Raising and widening the 
shoulders of the roadbed with im- 
pervious material placed above the toe 
of the ballast is another fertile source 
of soft spots. 


How Should Adzes Be Sharpened? 


Should adzes be sharpened on a grindstone or on a 


tool grinder? Why? 


Grinder Is Proper Tool 


By J. B. Ketty 


General Roadmaster, Minneapolis, St. Paul 
& Sault Ste. Marie, Minneapolis, Minn. 


Adzes should be sharpened on tool 
grinders, because they are quicker and 
produce just as- satisfactory results 
as a grindstone. For a long time after 
grinders came into use many trackmen 
protested the scrapping of grind- 
stones. They had some grounds for 
this because the early grinder wheels 
were harsh in texture and the manner 
in which they were used caused undue 
heating of the tools and gave generally 
questionable results. 

_Now the trackman who depends on 
a grindstone for sharpening his adzes, 
seldom has his tools in suitable con- 
dition. Grinders may now be fitted 
with wheels made of coarse, medium, 
fine or superfine abrasives, and if care 
is exercised it is possible to grind the 
cutting edge of an adze to a high 
degree of exactness. To do so, how- 
ever, the tool must be held in light 
contact with the grinding wheel. 

To avoid the probability of drawing 
the temper of the tool, the grinding 
wheel must be kept true by the regular 
use of the stone redresser. In extra- 
gang service where many adzes and 


other tools must be reground, a gaso- 
line-powered grinder can be used to 
advantage. In this case, good results 
are obtained by rotating the grinding 
of four to six adzes at one time to 
avoid overheating any of them. Fur- 
thermore, to speed up the operation, 
the tools can be cooled by immersion 
in water without harming them. 
Where a keener edge is desired, this 
can be provided by means of a hand 
stone following the grinding. 


Grindstone Does Not Heat 


By W. H. Sparks 


General Inspector of Track, Chesapeake & 
Ohio, Russell, Ky. 


While most roads have done away 
with the old-time grindstone, I am 
not so sure that this action has been 
well advised, for I regard it as the 
best means for sharpening tools that 
require keen cutting edges. A grind- 
stone produces a smoother and keener 
cutting edge and, since the speed is 
slow and water is used, there is no 
danger of overheating the metal. Fur- 
thermore, there is always some hazard 
from the sparks which accompany 
grinding on a tool grinder. However, 
for tools to be used in rough work, 
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which do not require keen edges, the 
grinder is preferable because of its 
greater output and easier operation. 


Grindstone Too Slow 


By E. L. Banton 


Roadmaster, Atchison, Topeka & Santa Fe, 
Independence, Kan. 


I do not agree with the argument 
that is heard so frequently and in so 
many quarters that a better cutting 
edge can be obtained on adzes, as well 
as other tools, by sharpening them on 
a grindstone rather than on a tool 
grinder. In the first place, there are 
many kinds and grades of grinders 
and of grindstones. The artificial 
abrasives employed for grinders in- 
tended for sharpening edged tools 
should be finer than those used for 
heavier and rougher work, such as 
dressing the heads of chisels. 

Carpenters make only limited use 
of adzes and usually cut clean timber, 
so that the edge can be kept sharp 
for a long time by means of a hand 
stone. On the other hand, the adzes 
used by the section forces are abused, 
in that they must be used on rough 
work, for instance, for adzing ties 
or other timber containing gravel, 
stone particles or other forms of grit. 
To keep such tools sharp requires 
constant attention, for which reason 
a grinder, to be of value, must be 
kept with the motor car where it will 
be available when needed. 

It is impracticable to do this with 
a grindstone, which is too large and 
unwieldy to be taken out on the work 
regularly. In addition, it works so 
slowly that there is always a tendency 
to speed up the sharpening operation 
by beveling the cutting edge sharply 
rather than grinding it at the proper 
angle. My experience indicates that 
from every point of view it is better 
that adzes and other edged tools be 
ground by means of tool grinders in 
preference to grindstones. 


Prefers a Grindstone 


By J. H. Guest 
Roadmaster, Missouri-Kansas-Texas, 
Woodward, Okla. 


It is much better to sharpen adzes 
and other thin edged cutting tools on 
a grindstone rather than a tool 
grinder. The grindstone will produce 
a keener edge than the artificial stones 
of which practically all tool grinders 
are made. The primary disadvantage 
of the tool grinder is, however, the 
greater difficulty of producing a keen 
cutting edge on the tool without 
getting the thin edge hot enough to 
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damage the metal and thereby de- 
stroy the edge-holding qualities of 
the tool. The use of the grindstone 
eliminates any danger of burning 
the metal. 


Depends on Adze 


By L. A. RAPE 


Extra Foreman, Baltimore & Ohio, 
Wampum, Pa. 


A carpenter’s adze is frequently 
used on work requiring smoothness 
and precision and because the timber 
is clean the edge does not become 
nicked or very dull. It is scarcely de- 
batable that a keener, smoother edge 
can be obtained on a grindstone than 
on a tool grinder. For these reasons, 
in sharpening carpenter’s adzes, or 
other tools requiring fine edges, a 
grindstone is preferable to a tool 
grinder. 

Adzes used by the section forces 
_ receive hard usage and are dulled and 
nicked by gravel, stone and stub 
spikes. They do not need so smooth or 
fine an edge and, since the tool grinder 
will do a much quicker job of grind- 
ing and will produce an edge satis- 
factory for the work to be done, it 
is preferable to the grindstone for 
track adzes. 


Output Is Essential 


By P. O. Ferris 
Assistant Engineer Maintenance of Way, 
Delaware & Hudson, Albany, N. Y 


I would not care to say that either 
a grindstone or a tool grinder should 
not be used, for both will sharpen 
adzes. On our road, however, grinders 
are being used for this purpose. Sev- 
eral years ago we equipped all of our 
section and bridge and building gangs 
with tool grinders and attachments 
and sent a man over the road to in- 
struct the men as to their use. The 
adze-grinding attachment was an im- 
portant part of this equipment. 

Although more care is exercised in 
grinding adzes used by bridge and 
building men, because of the higher 
grade of work they are called upon 
to do with them, as compared with 
track work, in neither case, and par- 
ticularly for track work, is it neces- 
sary to have a keen and highly 
- accurate cutting edge. Output is essen- 
tial on any large project, whether it 
is a job of bridge maintenance or of 
laying rail. We have found that the 
tool grinder, because of its ready port- 
ability and high speed cutting char- 
acteristics, meets the demand for 
production much better than the 
grindstone, while a skilled operative 
can turn out a better grade of work. 
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_ When occasion demands, such as 
in a rail-laying operation, where adzes 
become dulled quickly by frozen cin- 
ders, ballast on the ties, etc., the 
grinder will remove a large amount 
of stock from the adze more rapidly 
than is possible with a grindstone, and 
without damage to the tool. With or- 
dinary care the grinder does not draw 
the temper from tools. There is gen- 
erally at least one man in the gang 
who is particularly qualified to grind 
tools. Such .a person knows that an 
adze must be kept-in motion while it 
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is being ground and must not be held 
against the grinding wheel too long 
at a time. 

It is important, however, that the 
grinding wheel be true and that the 
proper type and grade of wheel be 
used. This, together with a suitable 
adze-grinding attachment, will pro- 
vide a better cutting edge with less 
unnecessary loss of material from 
overgrinding, than can be obtained 
on a grindstone, where forcing or 
overcrowding of the tool against the 
stone is often necessary to get results. 


What Is a Paint Drier? 


What is a paint drier? How does it affect paint? 
Should it be used with a bridge paint? If not, why? If 
so, are there any precautions to be observed? 


What Its Name Implies 


By MastTER PAINTER 


A paint drier is exactly what its 
name implies; it is a material added 
to the paint before application to has- 
ten the process of drying or harden- 
ing after application. There are 
several types of driers, based respec- 
tively on the use of lead, cobalt and 
manganese. All of them accomplish 
the same result in the same way, that 
is by accelerating the oxidation of the 
linseed-oil vehicle, although different 
driers may work faster or slower than 
others. In addition, boiled linseed oil 
is in itself a relatively rapid-drying 
oil which dries with a definite gloss, 
somewhat like varnish, so that it does 
not need the addition of a drier. 

None of the driers made by re- 
putable manufacturers will affect the 
color of paints. On the other hand 
they may have a slight effect on white 
paint. Lead driers are white, but since 
they are made in oil they tend to be- 
come somewhat yellow with age. 
When combined with oxygen cobalt is 
blue, which tends to counteract the 
natural yellowing of the oil. Man- 
ganese driers give a slightly pink tint 
to white paint. It should be under- 
stood, however, that, with the quan- 
tity of drier normally used, these 
effects are very slight. If the paint is 
used outside it is quite certain that 
these tints will bleach in the sun. 

If properly used, I know of no 
reason why a drier should be barred 
from bridge paint. The same precau- 
tions should be observed as when 
driers are used with other paints. In 
other words, the drier should be added 
to the paint in the proper proportion 
for the kind of paint and the purpose 
for which it is to be used. Too much 


drier will make the paint hard and 
brittle, while too little will not ac- 
complish the purpose for which the 
drier was intended. Again certain 
driers will cause the surface of the 
paint to harden quickly, and then, as 
the remainder of the film hardens it 
wrinkles and later cracks quite badly. 
Another thing that should not be 
overlooked is the fact that liquid 
driers contain a high percentage of 
turpentine, which should be taken into 
account when using a thinner. 


To Harden Film 


By GENERAL PAInt ForEMAN 


A drier is a material which is added 
to paint to hasten the process of dry- 
ing or hardening of the film without 
producing any harmful effect on the 
durability or protective value of the 
paint. Linseed oil, the vehicle most 
commonly used in paint, does not dry 
through evaporation of any of its con- 
stituents, but through oxidation. If 
allowed to do so naturally, linseed oil 
absorbs oxygen from the air and dries 
slowly. On the other hand, it has a 
strong affinity for oxygen, and the 
drier takes advantage of this char- 
acteristic to accelerate the process of 
oxidation by itself taking oxygen 
from the air and feeding it more 
rapidly to the linseed oil. 

There are several types of driers, 
known as lead, cobalt and manganese. 
Space does not permit details of manu- 
facture which, while simple in theory, 
require careful control and the use 
of raw materials having a high degree 
of purity. Manganese and cobalt are 
very quick in their action and, if used 
too freely or without some form of 
retarder, are likely to ruin the paint. 
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That is, they dry the surface so quick- 
ly that as the underlying paint hard- 
ens, the surface wrinkles. Further- 
more, because of their activity they 
carry the process of oxidation beyond 
the point of natural drying, causing 
the paint to become brittle, shrink and 
crack and peel from the surface. 
Lead acts more slowly, in fact too 
slowly for many purposes, but pro- 
duces a very durable film which is 
tough instead of brittle. Advantage 
is taken of this fact to mix a small 
amount of cobalt or manganese drier 
with a lead drier. This results in the 
quicker action desired; yet the small 
amount of the more active agents are 
not able to carry the process of oxida- 
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tion, which is actually a form of slow 
combustion, to the point where the 
paint is affected adversely or its life 
is shortened. 

There is just as much reason for 
using a drier in bridge paint as for 
using it elsewhere. If it is not used 
the paint will dry too slowly and may 
be damaged before it hardens. It is 
particularly necessary that paint on 
steel surfaces be elastic, for it must 
respond to the expansion and contrac- 
tion of the metal as the temperature 
changes ; otherwise it will be destroyed 
quickly. For this reason, it is particu- 
larly important that care be exercised 
to avoid the use of too much drier or 
one that is too active. 


Are Hewed or Sawed Ties Better? 


ls a hewed tie or a sawed tie better? Does the kind 
of wood or the treatment make any difference? 


No Inherent Superiority 


By C. D. Tur.ey 


Chief Tie Inspector, Illinois Central, 
Chicago 


Properly selected and well manu- 
factured hewed ties have no inherent 
superiority over properly selected and 
well manufactured sawed ties, or vice 
versa, provided the timber in each is 
similar as to kind, character and qual- 
ity. Years ago, when most ties were 
used without being treated, the con- 
ditions under which ties were custom- 
arily produced gave certain advan- 
tages to hewed ties. 

These were that (1) they were 
usually cut from younger and more 
virile trees; (2) the pith was more 
likely to be centered in the tie; (3) 
they were split and adzed (trimmed) 
along the grain, thus insuring max- 
imum strength; (4) they were gener- 
ally oversize and rough, giving excel- 
lent holding power in the ballast ; and 
(5) they served well as joint ties or 
support ties for anti-creepers. The 
first three of the foregoing advantages 
still apply to hewed ties. 

However, now that a large per- 
centage of the ties now being used 
receive preservative treatment, sawed 
ties have certain advantages over 
hewed ties. These are (1) sawed ties 
are more uniform in size and nearer 
the specified dimensions; (2) inspec- 
tion can be made more easily and 
more rapidly; (3) they are safer to 
handle, that is, there are less splinters ; 
(4) they can be stacked to give a more 
uniform circulation of air during sea- 
soning; (5) they require no adzing 
and thus full strength is retained ; (6) 


it costs less to treat them, since they 
are not oversize; and (7) because of 
their uniformity in size, it costs less 
to handle and apply them. 


Sawed Ties Better 


By Jesus ALARCON 


Trackman, Atchison, Topeka & Santa Fe, 
Santa Monica, Calif. 


If the ties are to be used without 
preservative treatment, hewed ties are 
superior to ties sawed from the same 
wood. The reasons for this are that 
hewed ties are likely to be some- 
what stronger than sawed ones be- 
cause they are hewed with the grain, 
while the saw cuts do not generally 
follow the grain, for which reason 
sawed ties usually begin to decay 
somewhat earlier and rot faster than 
hewed ones. 

If the ties are to be treated I prefer 
sawed ties because they are more uni- 
form in size and shape and are less 
likely to be oversize. They can be 
handled and inserted in the track more 
easily, and give a better support to the 
rail because the bearing on the ballast 
is more uniform. 


Hewed Tie Preferable 


By L. H. Harper 


Superintendent Creosote Plant, Central 
of Georgia, Macon, Ga. 


While, in general, I prefer hewed 
ties, it would not be safe to make the 
broad statement that all hewed ties 
are superior to all sawed ones. My 
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discussion will be with reference to 
ties that are to be treated, particularly 
those of southern pine, with which I 
am most familiar. 

The majority of hewed ties are of 
the so-called rifle type; that is, they 
are cut from logs of comparatively 
small diameter, with the center as an 
axis, so that the heart is usually sur- 
rounded on all sides by a cushion of 
sapwood which, when treated, offers 
a uniform protection to the heart- 
wood. When ties are sawed, the saw- 
ing does not necessarily follow the 
axis of the tree, and the heart may 
be on one face at one end and on the 
opposite face at the other end. Then, 
too, logs of larger sizes are used for 
sawing, resulting in more split and 
quartered ties. In all of these cases 
much of the heartwood is on the sur- 
face, with little or no preservative 
protection. 

During the seasoning period hewed 
ties have a distinct advantage. The 
sharp blade of the cutting tool leaves _ 
the surface of the hewed tie smooth, 
so that it sheds water much more 
quickly than the sawed tie, with its 
surface roughened by the circular-saw 
blade. This advantage is particularly 
noticeable in the appearance of the 
ties in storage, after a long spell of 
wet weather. 

Formerly, in some cases, there was 
objection to hewed ties because of un- 
even manufacture, making it neces- 
sary to adze spaces to provide even 
bearing for the tie plates. This has 
now been overcome largely through 
machine adzing before treatment. 
Taking all factors into consideration, 
I think that, when properly made, a 
hewed tie is preferable. 


Hewed Tie Better 


By Henry BECKER 


Section Foreman, St. Louis-San Francisco, 
Rush Tower, Mo. 


It has been my experience that 
hewed ties are superior in several re- 
spects to sawed ties. In the first place 
they are generally made from smaller 
trees so that the pith is in the center of 
the tie and the heartwood is sur- 
rounded by enough sapwood to take 
much deeper treatment than is usually 
given to the heartwood. Hewed ties 
are cut with the grain, so that they are 
likely to be stronger than sawed ties, 
which are sometimes cut with little 
reference to the direction of the grain. 
Sawed ties, being cut from larger 
trees, often contain no sapwood, al- 
though the pith may be exposed along 
one face or one edge. For this reason, 
we sometimes find them more suscept- 
ible to season checking and splitting 
track. Hewed ties, having smoother 
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after they have been put into the 
surfaces, shed water much more read- 
ily than sawed ties, a real advantage 
in an area of heavy rainfall. 


Thinks Sawed Ties Best 


By W. H. KiIneG 
Section Foreman, Missouri Pacific Lines, 
Francitas, Tex. 


Before preservative treatment be- 
came common practice hewed ties 
were preferred, because they were 
believed to last longer than ties sawed 
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from the same wood. This was prob- 
ably because hewed ties, being 
smoother and being cut with the grain, 
shed water more readily, for which 
reason decay generally started in 
sawed ties earlier than in hewed ties. 

Sawed ties have the opposite faces 
parallel, are straight and more uni- 
form in size, for which reasons they 
provide a more uniform bearing on 
the ballast and a more uniform sup- 
port for the rail. Furthermore, they 
are easier.to handle and pile better. 
So far as I have been able to observe, 
if they are properly treated they will 
have a service life equal to hewed ties. 


Cracking Noises in Radiators 


What causes noises in steam coils and radiators? How 


can they be prevented? 


It Is Water Hammer 
By GENERAL INSPECTOR OF BUILDINGS 


Loud cracking noises which occur 
in radiators and steam coils are caused 
by water hammer. Where the trouble 
occurs in the pipe lines themselves, it 
is almost invariably the result of fail- 
ure to grade the pipes so that they will 
drain quickly and adequately. If the 
pipe supports are too far apart the 
line will sag and as the steam con- 
denses water will fill the pockets thus 
formed. Then when the steam pres- 
sure is sufficient to force this water 
out of the pocket it moves forward 
at relatively high velocity until it 
strikes some obstruction, as an elbow. 

The same thing happens where a 
globe valve is used on a low-pressure, 
single-pipe system, in which the water 
of condensation must flow over the 
valve seat. Here the steam will hold the 
return flow back, causing it to collect 
in the radiator until a portion of this 
condensate goes over into the main, 
resulting in severe water hammer. 

To correct the trouble, adequate 
vents should be used on the radiators 
or coils, and radiator valves should 
always be used on the radiators. Pitch 
ample to insure complete and reason- 
ably quick drainage in the direction 
of the flow of the steam should be 
given to all steam mains. 


Improper Design 


By ENGINEER WATER SERVICE 


Improper design of the piping sys- 
tem, improper venting of the coils or 
radiators and the use of an improper 
valve, comprise the principal causes 


of the cracking sounds so often heard 
in heating systems. Sometimes there 
are minor noises which result from 
sudden expansion of the pipes when 
steam is turned into them after they 
have been allowed to cool for a time, 
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say overnight. These noises are not 
loud or offensive, however, and stop 
as soon as the pipes become heated. 

Loud cracking noises that are highly 
objectionable are caused by water that 
has become trapped in the lines or 
radiators and is unable to drain freely. 
This water is forced from one point 
to another by the steam pressure, 
making a sharp, metallic sound at each 
point where the rushing action is re- 
tarded. Again the trouble may be 
caused by the installation of globe 
valves in the line, where gate valves 
or regular radiator valves should have 
been used. Not infrequently a globe 
valve will hold back enough water to 
create a decided disturbance. 

Obviously, the remedy in the case 
of improper valves is to substitute 
those of correct design. Another pre- 
caution is not to open the steam valves 
too quickly on long runs of cold pipes 
or large radiators; otherwise, con- 
densation forms more rapidly than it 
can be drained away, thus causing the 
hammering noises, even in systems 
that are designed properly. It is 
equally obvious that the correction of 
imperfect drainage lies in the regrad- 
ing of all offending pipe lines, 


Finding the Length of Crossovers 


How does one determine the distance between frog 
points when installing a crossover between straight 
tracks? On a curve? When the frogs are not of the 


same number? 


Rule Is Simple 


By ARMSTRONG CHINN 
Chief Engineer, Alton, Chicago 


In this discussion it is assumed that 
the tracks in question are parallel, for 
if they are not the difficulties of the 
problem increase and the solution will 
require the use of more than simple 
arithmetic. The distance between 
frog points, referred to in the ques- 
tion, is measured from the frog point 
in one track along a rail in that track 
to a point perpendicularly opposite 
the frog point in the other track, and 
not the angular distance from frog 
point to frog point, measured along 
a string stretched between the points 
of the two frogs as is sometimes mis- 
takenly thought. 

There are several methods for de- 
termining this distance. The mathe- 
matically exact method, generally used 
by engineers, requires the use of 
trigonometry and a good knowledge 
of mathematics. The methods de- 
scribed here are for the practical 
trackman and require ouly a knowl- 


edge of simple arithmetic or ability to 
use a string. 

The rule for the solution by arith- 
metic is as follows: 

Let N = the frog number 

C =the distance 

track centers 
the gage of the track 
the distance between 
frogs, which is to be de- 
termined 

From the distance between track 
centers, C, subtract twice the gage, 
G, and multiply the remainder by the 
frog number, N. From the figure 
thus obtained subtract the quotient 
obtained by dividing the distance be- 
tween track centers, C, by four times 
the frog number, N. The figure that 
is left after this subtraction will be 
the distance, D, between the theoreti- 
cal points of the frogs. The actual 
frog points are usually % in. wide, 
so that the actual point for both of 
the frogs in the crossover will be be- 
hind the theoretical points a distance 
in inches equal to one-half the frog 
number. Since there are two frogs in 
the crossover, the distance between the 


between 


G= 
D = 
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actual frog points will be D, as already 
calculated, less a number of inches 
equal to the frog number. This is 
really a very simple calculation which, 
written out into a formula, becomes: 
D= (C— 2G) N—- < — N inches. 

As an example, suppose we want to 
install a Number 10 crossover be- 
tween tracks having 14-ft. centers. 
Inserting the values of C, G and N in 
the formula, we have 

D = (14 — 2 x 4 ft. 8% in.) 

14 ‘ 
x 10 4x10 10 in. 
= (14 — 9 ft. 5 in.) x 10 — 
4-1/5 in. — 10 in. 
= 45 ft. 10 in. —1 ft. 2-1/5 in. 
= 44 ft. 7-4/5 in., which is the 
distance between actual frog 
points. 

This formula holds goods for both 
straight and curved track, so long as 
the tracks are parallel. It also holds 
good where the frogs are not of the 
same number, but in this case one must 
use the average of the two frog num- 
bers. That is, if No. 10 and No. 7 
frogs are to be used, the value of N 
will be 8%. The use of frogs of dif- 
ferent number will put a curve in the 
crossover, between tracks, but if the 
frogs have been properly located this 
curve will be smooth and as flat as 
the two frogs and the track centers 
will permit. If the frogs are the same 
number the crossover will be straight 
between tracks, provided the tracks 
themselves are straight. 

Determining the distance between 
frog points with a string is easy to do 
but difficult to explain. Briefly, the 
procedure for frogs of the same num- 
ber is as follows: 

1. Locate the theoretical point of 
one of the frogs’ of the crossover. 

2. Measure out one-half gage 
from the gage side of the rail at this 
point and drive a stake between tracks. 
Set a nail in the top of this stake 
exactly one-half gage from the gage 
side of the rail. 

3. Measure along the rail from 
the frog point toward the switch point 
a distance equal to the gage times the 
frog number, that is, equal to NG. 
Here, drive a stake in the center of the 
track and place a nail in the top ex- 
actly in the center of the track. 

4. Tie a string to this last nail and 
stretch it tightly over the nail in the 
first stake, and continue on until the 
string crosses the center line of the 
other track. At the point where the 
string and the center of the track in- 
tersect drive a stake and place a nail 
in the top, exactly in the center of the 
track and under the string. 

5. Measure back from this third 
stake, away from the second switch 
point, a distance equal to the gage 
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times the frog number, that is, NG. 
The point so located will be the point 
of the second frog, and a fourth stake 
can be driven to mark it. 

The points located in this manner 
are the theoretical points, and the 
actual points will be behind the the- 
oretical points a distance in inches 
equal to one-half the frog number. 
This method will not work on curved 
tracks. The string method can also be 
used when the frogs are not of the 
same number and where the tracks are 
not parallel, but the explanation is too 
long to be given here. 


Has Followed This Rule 


By L. J. Gr-mMore 
Division Roadmaster, Great Northern, 
Superior, Wis. 


Here is a rule I have followed for 
years and have always found it satis- 
factory : 

From the distance between the gage 
lines of the two tracks, subtract stand- 
ard gage, 4 ft. 8% in., and multiply 
the remainder by the frog number of 
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the frogs that are to be used. This 
will give the distance between the frog 
points for the crossover. This rule 
is equally applicable whether the 
tracks are straight or curved, so long 
as they are parallel. If the frogs are 
not of the same number, one must use 
the mean of the two numbers. 


Gives a Short Rule 


By J. H. Guest 


Roadmaster, Missouri-Kansas-Texas, 
Woodward, Okla. 


If the tracks are straight and the 
frogs are of the same number, the 
distance in feet between the actual 
points of frogs, measured along the 
crossover, is easily obtained by the 
formula 

L = N(p — 9.5) 
in which L is the distance desired, 
N is the frog number, p is the per- 
pendicular distance between center 
lines of the tracks. The numerical 9.5 
is obtained by taking twice the gage 
and adding the width, in feet, of the 
actual frog points. 


When Bridge Pins Become Worn 


Where the pins of a pin-connected bridge become 
worn, what methods can be employed to take up the 
slack or otherwise overcome the condition? 


Bridges Usually Light 


By Inspector OF BRIDGES 


Bridges that get in the condition 
mentioned in the question are gener- 
ally old, light structures ; that is, they 
are carrying loadings well in excess of 
the design loads, while many of them 
are approaching the limit of their 
service life. For these reasons, it sel- 
dom pays to go to any great expense 
to correct the trouble. As a matter of 
fact, it is often better to replace the 
structure with one of modern design 
than to spend any money in an effort 
to carry it longer. 

If the structure is suitable for use 
on a line of lighter traffic it will be 
possible to ream the pin holes when 
it is dismantled and use larger pins 
when it is re-erected. I am told that 
it is possible to ream the holes and 
drive larger pins while the bridge re- 
mains in service, but I have never seen 
it done. In any event this would be 
a difficult and expensive operation 
which, I feel quite sure would not be 
warranted on any structures of the 
type in question which have come 
under my observation. 


I know of one instance where 
U-bars were employed to relieve the 
bearing of eye-bar members of the 
lower chord and laterals of their bear- 
ing against pins that were becoming 
rather badly worn. To relieve the 
bearing of compression members, 
obviously the opposite course would 
be necessary, that is, the device would 
have to be in the form of a wedge or 
strut. My own belief is, however, 
that when pins and pin holes become 
so badly worn that action is necessary 
it will be better to replace the struc- 
ture with one capable of sustaining a 
higher loading. 


Pin Holes Also Wear 


By ENGINEER OF BRIDGES 


Two things must be kept in mind 
when considering this question. The 
first is that it requires very little wear 
to create looseness in a bridge mem- 
ber, and the other is that when wear 
occurs on the pin an equal or greater 
amount of wear can be expected in the 
pin holes. Furthermore, wear in the 
pin holes is not uviform around the 
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circumference, but takes place over 
the area of the bearing, thus produc- 
ing an oblong hole. Again, the great- 
est wear occurs in those members sub- 
ject to reversal of stress, so that the 
pin holes in these members become 
out of round on diametrically opposite 
sides, thus increasing the oblong ef- 
fect. At the same time no wear, or an 
amount so small as to be negligible, 
may occur on the area of no bearing, 
that is on that point of the circumfer- 
ence lying at right angles to the worn 
areas. 

As this wear is taking place in the 
pin holes, corresponding wear which 
decreases the size of the pin is occur- 
ring. As the intensity of the stresses 
in the different members, and there- 
fore of the bearing of these members 
on the pin is not uniform, and as all 
members are not subject to reversal 
of stresses, the wear on the pin is not 
uniform, and as all members are not 
subject to reversal of stresses, the 
wear on the pin is not uniform. The 
result is zones of light and heavy 
wear, with sharp shoulders at the lines 
of demarcation. In fact, I have seen 
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cases of wear where it was extremely 
difficult because of these shoulders, 
to drive the pins out when dismantling 
structures, even after the pin had been 
relieved of all stress. 

Obviously, because of this lack of 
uniformity in the wear of the pin 
holes, it will be of little use to remove 
the worn pin and replace it with one 
of full section, although occasionally 
this will be of enough benefit to war- 
rant the effort. Probably the best 
scheme to follow is to use some device 
which will pull ‘or crowd the pin 
against one side of the hole in such 
a manner as to prevent it coming into 
contact with the area which has been 
receiving the greatest wear. This has 
been accomplished successfully in a 
number of cases through the use of 
loop rods on tension members and 
resort to wedges on compression 
members. This leaves the pin in place 
and will care for the condition for 
several years, the period, of course, 
depending on the amount of traffic 
and the ratio of actual loading to the 
design loads. The details will depend 
on the design of the structure. 


What Stock Should They Carry? 


What stock of materials should a building gang carry 


on its supply cars? 


Men in Field Know Best 


By J. P. Woop 
Supervisor Bridges and Buildings, Pere 
Marquette, Grand Ledge, Mich. 


So many conditions, including the 
character and volume of the work, 
accessibility of stores and willingness 
of the stores department to carry 
items used infrequently, affect this 
question that no hard and fast rule can 
be applied. In the main, however, one 
is safe in saying that the men in the 
field are better able to judge what 
should be carried, than others who are 
not intimately in touch with the work. 

A supervisor must always be on 
his guard to counteract the tendency 
to accumulate a stock in excess of 
what is reasonably needed. It takes 
only a few experiences of delay in 
obtaining much-needed- material to 
convince the average foreman that he 
should be better fortified next time. If 
the district to which the gang is as- 
signed is distant from stores head- 
quarters, it may be necessary to carry 
larger quantities of certain items than 
would otherwise be necessary. If 
there is a storehouse at or near the 
supervisor’s headquarters, he may be 
able to hold the traveling stock to a 


very low point and still not risk de- 
laying any of the routine work of the 
gang. 

A foreman assigned to a specific 
territory soon learns the requirements 
of the structures under his care, and 
knows what the normal demands are 
for emergency work and the routine 
small jobs that are continually turn- 
ing up unexpectedly. If these require- 
ments are met, this is about all of the 
stock he will need, except nails, a 
generous supply of which should be 
on hand at all times. 

A small supply of stove pipe and 
elbows should be carried, especially 
during the fall and winter. Roofing 
near the end of its life is likely to be 
damaged by high winds. For this 
reason, a stock of two or three rolls 
of roofing will often save more than 
its cost by allowing repairs to be made 
before the building or its contents 
are damaged. A small stock of lumber 
in the sizes most frequently used, par- 








221 


ticularly those sizes required for plat- 
forms, is almost a necessity if the 
gang is to function as it should. Other 
items include bolts, hinges, hasps, 
staples, locks, flat-headed wood 
screws, one or two door checks, 
glazier’s points, putty, certain stand- 
ard paints with a small quantity of 
oil and turpentine, a few pounds of 
No. 9 wire, a few sacks of cement, 
sand and gravel, and one sack of 
hydrated lime. 


Supervisor Must Arbitrate 


By Supervisor OF BripGeEs AND BUILDINGS 


This is a question often discussed 
yet never settled, largely because there 
are three points of view, those of the 
general officer, the supervisor and the 
foreman. The general officer is rarely 
in sufficiently intimate contact with 
the routine work of the gang to judge 
intelligently of its needs, and he is sure 
that too much stock is being carried. 
The foreman, on the other hand, often 
bases his attitude on the difficulty he 
has experienced so often in obtaining 
promptly the material needed for his 
routine work, and since he usually 
must order this in small lots he wants 
a stock large enough to counteract 
delays in shipping what he needs. 

This makes it more definitely the 
responsibility of the supervisor to see 
that the gang does not carry an excess 
stock of any material or a stock of 
material it will not ordinarily need. 
That is, a gang engaged in repairing 
enginehouses and shops will seldom 
need door checks or cabinet hardware, 
while a gang doing house carpentry 
does not need steel cable or large 
bolts. In other words, he must be sure 
that items that are not needed are not 
carried but that what is needed for 
routine jobs is kept on hand in suf- 
ficient quantity to insure against delay 
to the work or later necessity of send- 
ing part of the gang back to finish 
work for which material was lacking 
at the time the work was done. 

It is impracticable to present a 
standardized list of material which a 
building gang should carry, since the 
work on different districts and even 
between gangs on a given district or 
division may vary widely, so that their 
material requirements may vary over 
an equally wide range. This is a mat- 
ter that must be determined after 
considerat on of all of the facto~s in- 
volved. Even where full consideration 
is given, the requirements during one 
part of the season may be very differ- 
ent from those at an earlier or a later 
date. The best rule is to provide the 
gang with what it needs and be sure 
that it is not provided fegularly in 
excess of those needs. 
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News of 


the Month 


Proposes Water 
Carrier Regulation 

A bill providing for the regulation of 
water carriers by the Interstate Com- 
merce Commission has been introduced in 
Congress by Representative Ramspeck of 
Georgia. The bill was drafted by Joseph 
B. Eastman, a member of the Interstate 
Commerce Commission and former co- 
erdinator of transportation. 


Begins Publication 
of Motor Truck Tonnage 


American Trucking Associations, Inc., 
has begun publication of a series of 
monthly surveys of truck loadings, based 
on reports from leading motor carriers. 
The first survey was issued for the month 
of January and was based on reports from 
128 carriers operating in 32 states, which 
transported 220,322 tons of freight during 
the month. This compares with the 1936 
monthly average freight loading, of 215,- 
521 tons. The January, 1937, loading rep- 
resents an increase of 2.2 per cent over the 
1936 monthly average. It was pointed out 
that this increase was made despite un- 
settled labor conditions throughout the 
country and the general cessation of busi- 
ness in the middle western flood area. It 
was also reported that in many sections 
the first month of the year is usually a 
lean one as far as the movement of freight 
is concerned. 


Railway Net Income 
Shows Upturn in 1936 


The Class I railroads of the United 
States had a net railway operating income 
in 1936 of $665,479,894, or a return of 2.57 
per cent on their property investment, as 
compared with a net railway operating 
income of $497,359,578, or 1.92 per cent, in 
1935, according to reports compiled by 
the Bureau of Railway Economics of the 
Association of American Railroads. Op- 
erating revenues in 1936 totaled $4,043,- 
915,602, as compared with $3,443,510,112 
in 1935, while operating expenses in 1936 
amounted to $2,925,127,071, as compared 
with $2,587,463,311 in 1935. Nineteen Class 
I railroads failed to earn expenses and 
taxes in 1936. 

In December the net railway operating 
income of the Class I carriers was $68,- 
742,292, an increase of 54.9 per cent as 
compared with December, 1935. Total op- 
erating revenues for December amounted 
to $363,446,431, an increase of 25.6 per 
cent, while expenses, taxes and rents 


amounted to $294,704,139, an increase of 
20.3 per cent. 

The foregoing figures do not include 
those of the Louisville & Nashville for 
December of each year because recent 
flood conditions delayed that road in com- 
piling its report for 1936. 


Santa Fe Completes 
Denver-Texas Cut-Off 


On February 4 the Atchison, Topeka & 
Santa Fe inaugurated train service over 
a new 112-mile line extending generally in 
a north and south direction between Boise 
City in the Oklahoma Panhandle and Las 
Animas, Colo., which line comprises the 
final link in this company’s Denver-Texas 
cut-off. The first link in this cut-off, which 
was completed in 1931, extends between 
Amarillo, Tex., and Boise City, a distance 
of approximately 110 miles. Prior to the 
completion of these lines the shortest dis- 
tance between Amarillo and Denver, via 
Santa Fe lines was 816 miles. The dis- 
tance between these points over the cut- 
off is 442 miles, or 374 miles less than 
formerly. 

The grading of the Boise City-Las Ani- 
mas portion of the cut-off was started on 
May 6, 1936, and track laying was com- 
pleted on December 17. It involved the 
construction of 110.5 miles of new main 
track, 5.6 miles of sidings, 61 pile trestles, 
totalling 5,300 ft. in length, two deck- 
plate girder structures on concrete piers 
and abutments, and various auxiliary fa- 
cilities. The grading of the line entailed 
3,000,000 cu. yd. of embankment and 1,- 
330,000 cu. yd. of excavation in cuts. Most 
of the grading was done on the “waste 
and borrow” basis. 


Rules for Spending 
Grade Crossing Funds 


The terms under which the states can 
share in the $50,000,000 federal fund for 
continuing through the next fiscal year on 
a permanent basis the program of elimi- 
nating hazards at railroad grade crossings 
were announced by the secretary of agri- 
culture on February 12. These funds, au- 
thorized by the act of Congress of June 
16, 1936, were apportioned among the 
various states by the secretary on Decem- 
ber 29, and become available for expendi- 
ture on July 1. Five types of grade cross- 
ing elimination and protection develop- 
ments are eligible: (1) Separation of 
grades at crossings; (2) installation of 
protective devices at grade crossings; (3) 
reconstruction of existing grade separa- 





tion structures; (4) relocation of high- 
ways to eliminate grade crossings; and 
(5) relocation of railroads to eliminate 
grade crossings. To insure a fair distri- 
bution of benefits among the railroads in 
each state, the regulations require that 
improvements shall be divided among the 
various railroads so that the amount ex- 
pended on each shall be approximately in 
proportion to its mileage. On each rail- 
road crossings of the greatest hazard to 
traffic are to be selected for elimination or 
protection. Initiative in selecting projects 
for improvement rests with the state au- 
thorities who will prepare programs, and 
submit them to the Bureau of Public 
Roads for approval. 


Air Conditions 
Banana Warehouse 


By means of air-conditioned store 
rooms in a banana warehouse which the 
Baltimore & Ohio recently constructed at 
Pittsburgh, Pa., it is posible to hold ba- 
nanas indefinitely under ideal conditions 
of temperature and humidity, and to ripen 
them slowly or rapidly as desired, under 
conditions best suited to preserve their 
quality and to bring out their best flavor. 
The warehouse contains 16 banana stor- 
age rooms, each of which is 36 ft. long, 
12% ft. wide and 11 ft. high and is insu- 
lated with 3 in. of corkboard. Each of 
the storage rooms is equipped with an 
independent air-conditioning unit, of the 
latest York type, whereby the condition of 
the air in each room can be controlled in- 
dependently of that in any of the other 
rooms. The air-conditioning system in 
each room includes cooling coils and 
steam- heating coils for temperature con- 
trol, water sprays for humidity control, 
and fans for assuring the proper ventila- 
tion. Automatic control of the temper- 
ature and humidity is secured through the 
use of thermostats and humidistats. 


Trucking in 
United States 


The sum of $530,860,000 was received 
by 61,216 motor trucking companies in the 
United States in 1935, according to data 
compiled by the Bureau of Census, United 
States Department of Commerce. These 
companies reported an average of 158,283 
persons on their pay rolls during that year, 
and a total pay roll of $179,485,000. They 
operated 188,809 vehicles in October, 1935, 
including semitrailers and tractors as sep- 
arate vehicles but excluding stand-by equip- 
ment. Of these companies 74.6 per cent were 
engaged primarily in local operations, 16.7 
per cent in intrastate, and 8.7 per cent in 
interstate trucking. In terms of annual 
revenue, interstate operators accounted for 
36.9 per cent of the total. Almost one 
third (31.9 per cent) of all the companies 
received less than $1,000 per year, but these 
companies accounted for only 2.0 per cent 
of the total revenue. A total of 904 com- 
panies, or 1.5 per cent of the number 
reporting, had annual revenues amounting 
to $100,000 or more and these companies 
accounted for 45.8 per cent of all trucking 
revenues while 274 companies received 
$250,000 or more per year, and 96 com- 
panies earned $500,000 or more per year. 
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Personal Mention 





General 


Dudley O. Stone, assistant right-of-way 
agent of the Gulf, Colorado & Santa Fe, 
with headquarters at Galveston, Tex., has 
been promoted to right-of-way agent. 


V. J. Bedell, chief engineer of the New 
Orleans Public Belt, New Orleans, La., 
has been elected also general manager of 
this company, succeeding A. F. Barclay, 
whose death is noted elsewhere in these 
columns. 


E. A. Whitman, general manager of the 
Minneapolis, St. Paul & Sault Ste. Marie 
with headquarters at Minneapolis, Minn., 
and formerly chief engineer of this com- 
pany, has been appointed also vice-presi- 
dent, effective March 1. 


Herbert W. Faus, engineer of tests of 
the New York Central, who spent many 
years in the engineering departments of 
various railroads, has been appointed en- 
gineer of motive power of the New York 
Central System, with headquarters at New 
York. Mr. Faus was born on July 28, 1886, 
at Munsey Valley, Pa., and was graduated 
from Syracuse university in 1910 with a 
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degree in civil engineering. He entered 
railroad service in 1910 and served until 
1912 as rodman, leveler, transitman, 
bridge inspector and bridge engineer with 
the Canadian Northern (now the Canadi- 
an National) in Ontario and British Co- 
lumbia. From 1912 to 1915 he was resi- 
dent engineer of the Kettle Valley (now 
part of the Canadian Pacific) at Hope, 
B. C.,, and Penticton, B. C., and from 
1915 to 1917 he was special engineer of 
the New York Central Lines at New 
York. From 1917 to 1923, he served as 
office engineer, plant engineer, resident 
engineer and chief administrative officer, 
successively, for the U.S. Shipping 
Board, Emergency Fleet Corporation, 
Bristol, Pa. From 1923 to 1926, Mr. Faus 
served as special engineer and engineer 
material and equipment tests with the 
New York Central, and in 1926 he was 
appointed engineer of tests, which position 
he held until his recent appointment. 
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C. D. Merrill, division engineer on spe- 
cial duty in the office of the chief engi- 
neer of the Pennsylvania, with headquar- 
ters at Philadelphia, Pa, has been ap- 
pointed superintendent of the Wilkes- 
Barre division at Sunbury, Pa. Mr. Mer- 
rill was born at Sullivan, Ind., on July 
12, 1901, and was graduated from Purdue 
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University. He entered the service of the 
Pennsylvania on March 14, 1925, as an 
assistant on the engineer corps, and was 
appointed assistant supervisor on the 
For Wayne division on August 16, 1928. 
On January 5, 1931, he became supervisor 
of track at Wilkes-Barre, Pa., and on 
July 24, 1933, he was transferred to West 
Philadelphia, Pa. Mr. Merrill was as- 
signed to the office of the vice-president 
in charge of traffic as division engineer 
on November 16, 1935, and on January 1, 
1937, he was transferred to the office of 
the chief engineer at Philadelphia as divi- 
sion engineer on special duty. Mr. Mer- 
rill’s appointment as superintendent of 
the Wilkes-Barre division became effec- 
tive on February 1. 


William J. Whalen, assistant superin- 
tendent on the Chicago, Milwaukee, St. 
Paul & Pacific, and formerly a roadmas- 
ter on this road, has been promoted to 
superintendent at Terre Haute, Ind. Mr. 
Whalen has been in the service of this 
company for nearly 31 years. He was 
born on March 22, 1893, at Lansing, Iowa, 
and, beginning in 1906, he served during 
summer vacation periods as a water boy 
on maintenance gangs. In 1909 he en- 
tered the service permanently and held 
the positions of timekeeper, assistant ex- 
tra gang foreman, section foreman and 
extra gang foreman until August 8, 1916, 
when he was promoted to roadmaster, 
serving on the Dubuque and Illinois di- 
visions. From September 1, 1923, to No- 
vember 1, 1926, he served as trainmaster 
and roadmaster at Joliet, and from No- 
vember 1, 1926, to September 1, 1934, he 
held the position of trainmaster succes- 
sively at Montevideo, Minn., Aberdeen, 
S. D., Portage, Wis., and Dubuque, Iowa. 
At the end of this period he was advanced 
to assistant superintendent at Perry, Iowa, 
which position he was holding at the time 
of his recent promotion to superintendent, 
with headquarters at Terre Haute, which 
was effective on February 1. 
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Engineering 


Charles L. Bates, engineer maintenance 
of way of the Pacific Great Eastern with 
headquarters at Squamish, B. C., has been 
promoted to the newly-created position of 
chief engineer of this company. 


C. H. Brodbeck, division engineer of 
the Paducah & Memphis division of the 
Nashville, Chattanooga & St. Louis, with 
headquarters at Nashville, Tenn., has 
been promoted to senior assistant engi- 
neer of that railway, with the same head- 
quarters. J. M. Ryan, division engineer 
of the Nashville division, has had his 
jurisdiction extended to include the Pa- 
ducah and Memphis division. These 
changes became effective on February 1. 


E. L. Haley has been appointed division 
engineer on the Chicago, Burlington & 
Quincy with headquarters at Casper, 
Wyo., to succeed J. S. Findley, who has 
been transferred to Denver, Colo, where 
he replaces H. A. Aalberg, who has been 
appointed assistant chief engineer at Lin- 
coln, Neb. A sketch and photograph of 
Mr. Aalberg are presented elsewhere in 
this column. _C. F. Sturdevant has been 
appointed division engineer, with head- 
quarters at Alliance, Neb., to succeed 
R. C, Pearson, deceased. 


Henry A. Aalberg, who has been ap- 
pointed assistant chief engineer of the 
Chicago, Burlington & Quincy, Lines 
West of the Missouri river, with head- 
quarters at Lincoln, Neb., as reported in 
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the February issue, has been in the serv- 
ice of this company for more than 26 
years. He was born on September 6, 
1887, at Minneapolis, Minn., and received 
his engineering education at Highland 
Park college, Des Moines, Iowa. Mr. 
Aalberg entered railway service with the 
Burlington on May 16, 1910, serving as a 
field draftsman, topographer and level- 
man on location in Wyoming, Colorado 
and Montana. In September, 1911, he 
was sent to the office of the assistant chief 
engineer at Lincoln as a draftsman, where 
he remained until March, 1912, when he 
was transferred to the McCook division 
at Denver, Colo., as an instrumentman on 
maintenance. In June, 1916, Mr. Aalberg 
was promoted to division engineer of the 
Lincoln division with headquarters at 
Lincoln, remaining in this position until 
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June, 1922, when he was made chief of 
a locating party in Wyoming. In No- 
vember of the same year Mr. Aalberg re- 
turned to the Lincoln division as division 
engineer, being transferred to the McCook 
division, with headquarters at Denver, in 
February, 1923. He remained at that 
point as division engineer until his recent 
promotion to assistant chief engineer, ef- 
fective February 1. 


M. D. Carothers, assistant engineer 
maintenance of way of the Baltimore & 
Ohio Chicago Terminal, has been appoint- 
ed division engineer of the Eastern di- 
vision of the Alton, with headquarters at 
Bloomington, Ill., to succeed A. F. Ka- 
dow, who has been appointed to succeed 
Mr. Carothers as assistant engineer main- 
tenance of way of the B. & O. C. T. 


P. McKay, assistant district engineer of 
the Lake Erie & Western district of the 
New York, Chicago & St. Louis, with 
headquarters at Frankfort, Ind., has been 
appointed division engineer on the Nickel 
Plate district, with headquarters at Fort 
Wayne, Ind., to succeed H. M. Hockman, 
who has been transferred to the Clover 
Leaf district with headquarters at Frank- 
fort, to replace F. R. Ramsey, who has re- 
tired. W. E. Cornell, chief draftsman at 
Cleveland, Ohio, has been appointed di- 
vision engineer on the Nickel Plate dis- 
trict, with headquarters at Conneaut, 
Ohio, to succeed W. Sprague, who has re- 
tired. H. F. Whitmore has been appoint- 
ed assistant district engineer at Frank- 
fort, to succeed Mr. McKay. 


Raymond Swenk, who has been appoint- 
ed chief engineer maintenance of way of 
the Central region of the Pennsylvania, 
with headquarters at Pittsburgh, Pa., as 
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reported in the February issue, was born 
on January 3, 1886, at Sunbury, Pa., and 
was graduated from Pennsylvania State 
College in 1907. In June of that year, he 
entered the service of the Pennsylvania 
as a rodman on the engineering corps of 
the Sunbury division, and in 1909 he was 
transferred to the Conemaugh division. In 
1913, Mr. Swenk was advanced to transit- 
man in the office of the chief engineer 
maintenance of way, and a year later he 
was promoted to assistant supervisor, in 
which position he served successively on 
the Delaware, Atlantic and Philadelphia 
Terminal divisions. After four years, he 
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was further advanced to supervisor on 
the Schuylkill division, with headquar- 
ters at Norristown, Pa., later being trans- 
ferred to the Philadelphia division at 
Middletown, Pa., and then to Paoli, Pa. In 
February, 1927, Mr. Swenk was promoted 
to engineer maintenance of way of the 
Southern division, with headquarters at 
Wilmington, Del. He was transferred to 
the operating department in June, 1928, as 
division superintendent serving in this ca- 
pacity and as general superintendent un- 
til his promotion to chief engineer main- 
tenance of way of the Central region. 


William R. Gillam, whose appointment 
as district engineer of the Southern lines 
of the Illinois Central system, including 
the Yazoo & Mississippi Valley and the 
Gulf & Ship Island, with headquarters 
at New Orleans, La., was noted in the 
February issue, has been identified with 
the I.C. for 38 years. Mr. Gillam’s first 
service with this company was as an engi- 
neer apprentice on the former Chicago 
division. He served in this capacity and 
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as a rodman and assistant engineer at 
various points until April 21, 1906, when 
he was advanced to resident engineer on 
construction. On May 19, 1907, he was 
made assistant engineer on construction 
at Baton Rouge, La., being transferred to 
the Memphis division on August 15 of the 
same year. On September 1, 1915, Mr. 
Gillam was promoted to assistant engi- 
neer in the valuation department and on 
December 10, 1916, he became a track 
supervisor on the Memphis division. On 
February 8, 1921, he was appointed as- 
sistant engineer, serving in this capacity 
in the maintenance of way department, in 
the chief engineer’s office and in grading 
work on the lake front at Chicago. On 
May 1, 1923, Mr. Gillam was appointed 
assistant roadmaster on the Chicago Ter- 
minal division and on February 1, 1925, 
he was advanced to roadmaster of the 
Springfield division, being transferred to 
the St. Louis division on March 1, 1929. 
On October 1 of the same year he was 
promoted to district engineer of the 
Northern lines and on September 21, 
1931, following a consolidation of terri- 
tories he was appointed division engineer 
with headquarters at Waterloo, Iowa, 
which position he was holding at the time 
of his recent promotion to district engi- 
neer at New Orleans. 
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W. F. Hart, roadmaster on the Union 
Pacific at Rawlins, Wyo., has been pro- 
moted to division engineer of the newly- 
created Utah division with headquarters 
at Pocatello, Ida. Mr. Hart has been 
identified with the Union Pacific for 
about 18 years. He was born on January 
8, 1894, at Aberdeen, S. D., and attended 
the engineering college of the University 
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of Nebraska. He entered the service of 
the Union Pacific on June 19, 1916, as an 
instrumentman, serving in this capacity 
and as a building inspector until March, 
1918, when he joined the United States 
Army. In August, 1919, he returned to 
the Union Pacific as a general foreman, 
holding this position until February, 1920, 
when he was appointed an assistant engi- 
neer at Grand Island, Neb. A year later 
he was made an instrumentman at Grand 
Island, and in April, 1924, he was reap- 
pointed to the position of assistant engi- 
neer with the same headquarters. In 
May, 1928, Mr. Hart was made a road- 
master, serving in this capacity at Kear- 
ney, Neb., and Columbus until November, 
1931, when he was assigned to the valua- 
tion department at Omaha, Neb. He was 
reappointed to the position of roadmaster 
in July, 1933, serving in this capacity at 
Salina, Kan., Marysville, Kan., and Raw- 
lins, Wyo., until his recent promotion to 
division engineer, which was effective 
on February 1. 


Track 


Frank C. Welch, track supervisor on the 
St. Paul division of the Northern Pacific, 
has been appointed acting roadmaster, 
with headquarters at Minneapolis, Minn., 
to succeed George W. Minkel who has 
been granted a leave of absence. 


T. W. Porter, an extra gang foreman 
on the Chicago, Milwaukee, St. Paul & 
Pacific with headquarters at Othello, 
Wash., has been promoted to roadmaster 
with the same headquarters, to succeed 
A. M. Anderson, whose death is noted 
elsewhere in these columns. 


B. O. Webb has been appointed track 
supervisor on the Paducah & Memphis di- 
vision of the Nashville, Chattanooga & 
St. Louis, with headquarters at Jackson, 
Tenn., to succeed Otto Joslin, who has 
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VERONA Fixed Tension TRIFLEX SPRING 


A simple and visible means of establishing 
and maintaining uniform bolt tension 
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START (BOLT TENSION ZERO) FINISH (FIXED TENSION) 
Notice the clearance of Triflex Spring before wrenching Center of Spring touches angle bar after wrenching 


























VERONA FIXED TENSION TRIFLEX SPRING is designed and perfected to provide clearance be- 
tween the center of the spring and the face of the angle bar before the bolt is tightened. A complete 
turn of the nut increases the bolt tension from zero to the FIXED tension and brings the center of the 
Triflex Spring in contact with the face of the angle bar. 


When the center of the spring contacts the angle bar a resistance is instantly felt. This is known as 
the STICK POINT. It is not necessary to watch the spring to establish this point. STICK POINT is 
instantly felt and recognized and there is no tendency to carry the wrenching beyond this point. This 
STICK POINT is evident either in hand wrenching or where mechanical bolt-tighteners are used. By 
a careful process of manufacture and heat treatment we are able to produce these Springs with less 


than 5°% variation from the FIXED TENSION. 
VERONA FIXED TENSION TRIFLEX SPRING is the only device of its kind geared high enough to 


provide sufficient bolt tension without going flat and at the same time establish equal tension in all 
bolts. Triflex Spring depends purely on tension for such registration and is far more accurate than 
the use of calibrated wrenches, which attempt to convert a friction registration into tension. 


The establishment of equal and proper tension in all track bolts is equally as important—if not more 
important—than high reactive spring pressure. Such equal tension will eliminate frozen joints, which, 
in turn, will eliminate running expansion and contraction, preventing broken bolts in the Winter and 
buckling track in the Summer. Equal bolt tension in all joints will also permit the better functioning 


of Rail Anchors under all climatic conditions. 


WOODINGS-VERONA Vy 
TOOL WORKS VERONA, PA. fi 


SINCE 1873 





You are invited to our Booths at the National Railway Appliances Exhibit, Coliseum, Chicago, Mar. 15-18 
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been promoted to bridge and building su- 
pervisor of the Nashville and the Pa- 
ducah & Memphis divisions, as noted else- 
where in these columns. 


Oren Stewart, a track foreman on the 
Illinois Central, has been promoted to su- 
pervisor of track of the Bluford district, 
with headquarters at Reevesville, IIl., to 
succeed G. J. Willingham, who has been 
assigned to transportation duties. 


Charles A. Williams, acting roadmaster 
on the Atchison, Topeka & Santa Fe at 
Carlsbad, N. M., who has been appointed 
roadmaster with the same headquarters 
as reported in the February issue of Rail- 
way Engineering and Maintenance, has 
been identified with the Santa Fe for more 
than 17 years. He was born on March 16 
1898, at Fulton, Kan., and received his 
higher education at the University of 
Kansas. He entered railway service with 
the Santa Fe in September, 1919, as a 
rodman, holding this position until June, 
1922, when he was advanced to transit- 
man. In April, 1923, Mr. Williams was 
appointed as assistant extra gang fore- 
man, returning to the position of transit- 
man in August of the same year. In 
September, 1927, he was advanced to office 
engineer at Clovise, N. M., and two 
years later he was promoted to road- 
master at San Angelo, Tex., returning to 
Clovis as office engineer in September, 
1930. In August, 1936, Mr. Williams was 
appointed acting roadmaster at Carlsbad, 
where he remained until his recent ap- 
pointment as roadmaster, with the same 
headquarters. 


Bridge and Building 


Otto Joslin, track supervisor on the 
Nashville, Chattanooga & St. Louis, with 
headquarters at Jackson, Tenn., has been 
appointed bridge and building supervisor 
of the Nashville and the Paducah & 
Memphis divisions, with headquarters at 
Nashville, Tenn. 


Obituary 


A. M. Anderson, roadmaster on the 
Chicago, Milwaukee, St. Paul & Pacific 
with headquarters at Othello, Wash., died 
on February 8. 


Edward W. Smith, who retired on 
March 16, 1931, as assistant to the chief 
engineer of the Seaboard Air Line, died at 
Norfolk, Va., on February 13 following a 
short illness. He was 78 years old. 


Elmer H. Olson, asistant engineer on 
the Atchison, Topeka & Santa Fe with 
headquarters at Chicago, died of pneu- 
monia on February 19. Mr. Olson had 
been connected with the Santa Fe for 
more than 37 years. 


A. F. Barclay, who resigned as general 
manager of the New Orleans Public Belt 
on January 1, died at New Orleans, La., 
on, January 31 at the age of 58 years. Mr. 
3arclay first became connected with the 
New Orleans Public Belt in 1906, serving 
as civil engineer and assistant engineer 
until 1912. After a period of service 
with the Texas & Pacific he returned to 
the New Orleans Public Belt as chief 
engineer, which position he held until 
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1934, when he was promoted to general 
manager, resigning on January 1, 1937. 


Andrew Lahey, supervisor of track on 
the Portland division of the Boston & 
Maine, with headquarters at Lawrence. 
Mass., died on February 1, at the age of 
50 years. Mr. Lahey entered the service 
of the Boston & Maine as a trackman in 
April, 1904, and some years later was pro- 
moted to assistant foreman and then to 
foreman. On May 1, 1929, he was pro- 
moted to supervisor of track. 


Edward L. Crugar, chief engineer of 
the Wabash, died at St. Louis, Mo., on 
March 2 following a long illness. Mr. 
Crugar had been identified with various 
railroads in engineering capacities for 
nearly 35 years. He was born on Nov- 





Edward L. Crugar 


ember 4, 1879, at Saline City, Mo., and 
was educated at Pritchett college and the 
University of Wisconsin. During summer 
vacations he served as a chairman and 
later as a rodman and masonry inspector 
on the Chicago & Alton. In April, 1902, 
he was appointed chief clerk to the chief 
engineer of the Knoxville, Lafollette & 
Jellico (now part of the Louisville & 
Nashville), and until March, 1906, he 
served in this position and as resident 
engineer and asistant engineer on the 
same road. At the end of this period Mr. 
Crugar returned to the Alton as chief 
clerk to the chief engineer, being ad- 
vanced to assistant engineer in charge 
of construction two years later. In 1910, 
he was further advanced to asistant chief 
engineer, with headquarters at Chicago, 
holding this position until April, 1915, 
when he left the Alton to acept a posi- 
tion as assistant enginer on the Illinois 
Central, being promoted to district 
engineer, with headquarters at New 
Orleans, La., in December, 1915. Holding 
this position until the latter part of 1923, 
Mr. Crugar was then promoted to 
engineer of construction, with head- 
quarters at Chicago. In 1931 he left the 
Illinois Central to become chief engineer 
of the Wabash with headquarters at St. 
Louis, where he remained until his death. 


E. O. Reeder, who retired in 1917 as as- 
sistant chief engineer of the Western lines 
of the Chicago, Milwaukee, St. Paul & 
Pacific, died at Seattle, Wash., on Feb- 
ruary 21 in his eighty-sixth year. Mr. 
Reeder entered the service of the Mil- 
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maukee in 1875 as a crosstie and wood 
inspector, later being transferred to the 
engineering department, where he was 
engaged on surveys and on branch-line 
construction in Wisconsin, Iowa and Min- 
nesota. In 1901, he was appointed assist- 
ant chief engineer and in 1911 chief engi- 
neer of the Chicago, Milwaukee & Puget 
Sound (part of the Milwaukee). Fol- 
lowing the consolidation of the C. M. & 
P. S., with the parent line in January, 
1913, he was appointed assistant chief 
engineer in charge of the Western lines. 


Harold F. Lane, Washington editor of 
Railway Engineering and Maintenance, 
the Railway Age and other magazines 
published by the Simmons-Boardman 
Publishing Corporation, died at his home 
at Washington, D.C., on February 28 of 
heart disease. Mr. Lane was born on 
November 2, 1882, at Ashburnham, Mass., 
and was educated at Dartmouth college, 
graduating with the class of 1905. He 
entered the employ of the Railway Age in 
1905 and was appointed an associate 
editor in the following year. Shortly 
thereafter he became associate editor of 
the Electric Railway Review, in which 
capacity he remained until 1908, when he 
went with the Chicago Tribune as rail- 
road editor. Returning to the Railway 
Age in 1911, Mr. Lane served as asociate 
editor at Chicago until 1916, when he was 
made Washington editor, the position he 
held until his death. 





Association News 





Wood-Preservers' 
Association 


President H. R. Duncan has called a 
meeting of the executive committee of this 
association at the Palmer House, Chicago, 
on Friday, March 19. 


International Railway 
Maintenance Club 


A meeting of the club held during the aft- 
ernoon of February 25, at the Hotel Stat- 
ler, Buffalo, N.Y., was addressed by Gor- 
don Wilson, automotive engineer of the 
New York Central, who discussed loco- 
motive development and testing from the 
standpoint of their relation to the track 
structure. 


Roadmasters' Association 


In addition to the four committees whose 
personnel was published in the February 
issue of Railway Engineering and Main- 
tenance, President Haley has appointed a 
committee to report on The Operation of 
Motor Cars to Avoid Accidents as follows: 
M. Canavan (chairman), gen. rdm., U. P., 
Kansas City, Mo.; C. E. Morgan (vice- 
chairman), supt. work equip., C. M. St. P. 
& P., Chicago; A. W. Applequist, rdm., 
Soo Line, Bismarck, N. Dak.; R. F. P. 
Bowman, rdm., C. P. R., Lethbridge, Alta.; 
J. P. Corcoran, supvr., Alton, Bloomington, 
Ill.; L. M. Denney, supvr., C. C. C. & St. 
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Burro Crane Equipped with Ohio Magnet Loading 20” Ohie Magnet on Tractor Crane 
Changed Out Rails, Two or More Lengths at a Time Handling Axle Forging 


OHIO LIFTING MAGNETS 


Carried by various types of cranes are doing many different kinds 
of work for railroads more economically than it could be done 
by any other means. 


They handle scrap in yards—load and unload rails and track 
fastenings in storage yards and out on the line. 


It is a little used magnet which does not save its price in labor 
cost, in six months time. 


Inquire of Ohio or through your crane builder. 


The Ohio Electric Mfg. Co. 


5905 Maurice Ave. Cleveland, Ohio 











Lifting 
Magnets 
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36” Ohio Magnet on Locomotive Crane A 36’ Ohio Handling Rails fer Stores Department 
Loading Scrap on the Southern Pacific R. R. 
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L., Indianapolis, Ind.; C. S. McConnell, 
rdm., C. & N. W., Manitowoc, Wis.; J. M. 
Miller, supvr., W. M., Westminster, Md.; 
C. E. Schoenfield, rdm., C. B. & Q., Aurora, 
Ill.; R. W. Putnam, rdm., S. P., Oakridge, 
Ore.; J. A. Spurlock, rdm., M. K. T., Mus- 
kogee, Okla.; F. W. Triplett, supvr., Penna., 
Chicago; E. W. Walch, rdm., C. & N. W., 
Green Bay, Wis.; M. H. Murphy, supvr., 
Alton, Slater, Mo.; R. J. Yost, rdm., A. T. 
& S. F., Chillicothe, Ill. 

The proceedings of last September’s con- 
vention are now in type and it is expected 
that they will come from the printer in 
time to be distributed to members during 
this month. 


Bridge and Building 
Association 


Members of the association in attendance 
at the A.R.E.A. convention will meet for 
lunch in Chicago on March 17 at a place 
to be announced at the convention. Fol- 
lowing the luncheon members of the ex- 
ecutive committee will meet at the Palmer 
House to review the work of the committees 
and to transact other business. The pro- 
ceedings of the last annual convention are 
now in the hands of the printer and will 
be distributed to the members sometime dur- 
ing the month of March. 


Maintenance of Way 
Club of Chicago 


Sixty members and guests were present 
at the meeting on March 1, when C. E. 
Morgan, supervisor of work equipment and 
welding, Chicago, Milwaukee, St. Paul & 
Pacific and R. E. Buss, superintendent of 
work equipment, Illinois Central, discussed 
the operation and upkeep of work equip- 
ment. Each of the speakers reviewed the 
practices and policies followed on his road, 
and their remarks were actively discussed 
from the floor. The next meeting will be 
held on Wednesday, March 29. 


Metropolitan Track 
Supervisors Club 


More than 50 members and guests were 
in attendance at the last meeting of the 
club, on February 11, at the Hotel Mc- 
Alpin, New York City, when considera- 
tion was given to the subject of methods 
of improving the service of rails. The 
meeting was addressed by C. B. Bronson, 
inspecting engineer of the New York 
Central System, who described briefly re- 
cent developments in rail manufacture, 
and then gave more detailed considera- 
tion to those practices and methods being 
employed to prolong the life and improve 
the service condition of existing rails in 
the track. Mr. Bronson’s remarks were 
followed by more than an hour’s discus- 
sion of the subject. 


Power Pumps—A 12-page illustrated 
bulletin has been issued by Fairbanks, 
Morse & Company, Chicago, which con- 
tains detailed descriptions of this com- 
pany’s standard general service and heavy- 
duty duplex power pumps. The bulletin 
contains line drawings and tables giving 
the principal dimensions, sizes and ca- 
pacities of the pumps. 
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Supply Trade News 





Personal 


J. L. McCaffrey, manager of domestic 
sales of the International Harvester Com- 
pany, Chicago, has been promoted to di- 
rector of domestic and Canadian sales, 
and has been succeeded by W. F. McAfee, 
manager of domestic motor truck sales, 
who in turn has been succeeded by P. V. 
Moulder, assistant manager of the East- 
ern district. 


Daniel J. Saunders has been appointed 
manager of railway and industrial sales 
of the Permutit Company, with headquar- 
ters in New York City. Mr. Saunders, 
who has been with the company for 17 
years, was born in New York on August 
23, 1897. Following his education in the 





Daniel J. Saunders 


public schools of New York and at Stev- 
ens Institute of Technology, and then 
service in the U. S. Naval Reserve during 
the war, he became connected with the 
U. S. Shipping Board in 1919. He entered 
the employ of the Permutit Company in 
February, 1920, as an assistant to the 
sales manager, and later became a sales 
representative and then assistant sales 
manager. He was holding this latter po- 
sition at the time of his appointment as 
manager of railway and industrial sales. 


H. F. Henriques and J. J. Lincoln, 
Jr., have been appointed assistant general 
sales managers of the Air Reduction 
Sales Company, with headquarters at 
Cleveland, Ohio, and Pittsburg, Pa., re- 
spectively. Mr. Henriques has been a 
member of the sales department since 
March, 1929, and was manager of the 
Cleveland district from January, 1934, 
until he assumed his new position in Jan- 
uary, 1937. Mr. Lincoln joined the com- 
pany in 1924 and was appointed manager 
of the Pittsburgh district in May, 1934. 
J. M. Driscoll has been appointed acting 
manager at Cleveland. He has been in 
the service of Airco since March, 1929, 
when he joined the sales department. 
In 1933 he was promoted to assistant sales 
manager of the Cleveland district, which 
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position he has held until his recent ap- 
pointment. S. D. Edsall has been ap- 
pointed acting district manager of the 
Pittsburgh district. He has been with the 
Airco sales department since February, 
1923, and has been asistant sales mana- 
ger of the Pittsburgh district since July, 
1925. J. F. Pryor, formerly assistant to 
the general sales manager, has been ap- 
pointed vice-president of the Magnolia 
Airco Gas Products Company, a Texas 
corporation handling all of Air Reduc- 
tion’s activities within that state. Mr. 
Pryor will have his headquarters at 
Houston, Texas. 


Eugene Brandeis has been elected a 
vice-president of Thomas J. Crowley, Inc., 
New York. Mr. Brandeis, who was form- 
erly president of the Lundie Engineering 
Corporation, will have his headquarters 
at New York, and will be in charge of 
track specialty sales. Wells Martin has 
also been elected a vice-president of this 
company and will be in full charge of the 
activities of the corporation in the Chi- 
cago and northwest territory, with head- 
quarters at Chicago. Mr. Martin is also 
vice-president and general manager of 
the Martin Varnish Company, Chicago, 
and is a member of the executive com- 
mittee of the National Paint, Varnish and 
Lacquer Association and past-president 
of the American Paint and Varnish 
Manufacturers’ Association. 


Obituary 


Edward M. Sexton, railroad sales man- 
ager of Air Reduction Sales Company, 
died on February 15, in New York, after 
an illness of several weeks. He was 56 
years old. Mr. Sexton was born on 
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Staten Island, N. Y., and was educated in 
the public schools there. He began his 
career with Air Reduction as a salesman 
in the New York metropolitan district in 
1916. Later he was appointed manager 
of the Chicago District, and from this 
position he was transferred back to New 
York as manager of the metropolitan dis- 
trict. When in 1922 the Davis-Bournon- 
ville Company’s personnel was merged 
with that of Air Reduction, he was se- 
lected to manage the railroad sales de- 
partment of Air Reduction, with head- 
quarters at New York. 
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During the past ten years Morrison has performed thousands of satisfactory jobs for 
more than fifty railroads. The knowledge and training which Morrison has acquired 
through this experience is your assurance of QUALITY WORK at competitive prices. 
Morrison welding methods are the result of practical experiment and thoughtful research. 
Morrison men, working with the most effective equipment, are specialists in maintenance 
of way welding under traffic. These are qualifications which we believe merit your inquiries. 


MORRISON METALWELD PROCESS INC. 


MORRISON jr WELDING 





















Y EDT 

















A MORRISON SERVICE 
FOR RAILROADS THAT 


DO THEIR OWN 
WELDING 


The purchase of prescribed welding elec- 
trodes and grinding wheels from Morri- 
son AT COMPETITIVE PRICES includes 
consultation and advice, inspection of 
proposed work, instruction of operators 
and complete descriptive manuals on the 
use of the Morrison Metalweld Process. 





Morrison will display in space No. 264 the OSMOSE PROCESS FOR 


REA } Woon PRESERVATION . 
At The ABE“ POINT GUARD... 


TRODES AND GRINDING WHEELS for maintenance of way and 


structures. 








A SUBSIDIARY OF 









galLwaY * supply CORP 
GENERAL OFFICES 
MORRISON BLDG. - - BUFFALO, N. Y. 


BRANCH OFFICES 








ST. LOUIS CHICAGO 
ST. PAUL ; NEW YORK 
WASHINGTON PITTSBURGH 









. the improved TREGO SWITCH 
the Morrison line of WELDING ELEC- 
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Stop Loss of Metal 
Permanently 


Loss of metal means eventual replacement. Adoption of NO-OX-ID in your 
maintenance program for bridges and steel structures means permanent protec: 
tion from loss of metal. No expensive cleaning is required. NO-OX-ID 
penetrates old coatings and rust scale, stops the rust and kills pitting chemically. 
It is a one coat material. Its use reduces maintenance costs substantially. Paint 


in standard colors may be applied over NO-OX-ID, if desired. 


Investigate the NO-OX-ID method of maintenance. Our Service Engineers will 
cooperate fully. 


DEARBORN CHEMICAL COMPANY 
310 S. Michigan Ave., CHICAGO 205 East 42nd St.. NEW YORK 


Canadian Factory and Offices: 2454-2464 Dundas St, W., Toronto 





BOOKS THAT HELP MAINTENANCE MEN 
TRACK AND TURNOUT ENGINEERING 


By C. M. KURTZ, Engineer, Southern Pacific Company 


This new handbook for location, construction and maintenance of way engineers, transitmen and draftsmen, 
gives practical mathematical treatment of track layout and other problems. These are fully exemplified and worked 
out in detail, and illustrated with drawings of accepted designs for fixtures and track layouts. It contains original 
as well as a complete set of standard railway engineering handbook tables. All computing problems which may arise 
in track engineering are thoroughly treated. 

457 pages, 116 illustrations, 33 tables, flexible binding, 5x7, $5.00 


PRACTICAL TRACK WORK ROADWAY AND TRACK 
By W. F. RENCH By W. F. RENCH 
Formerly Supercines, Tempus Rativons Packed full of practical information written on a 


A new book giving expert information on the design f ience. Th at of mod- 
fabrication and installation of standard railroad track- panes renianlntsme tae erseee es: dee 


work. Thoroughly describes switch stands, switches, 
frogs, crossings and slip switches. 
256 pages, 110 illustrations, tables, flexible binding, 5x7, $1.50 








ern maintenance practice is in this book. It is the most 
complete work on the subject. 
Second Edition, 226 pages, 44 illustrations, cloth, 6x9, $2.00 








SIMMONS-BOARDMAN PUBLISHING CORP. 
30 Church St., New York. 
Please send me for 10 days’ free examination the books 


checked below. I will either remit list price or return the books 
within that time. 


© Simplified Curve and Switch Work ( Practical Track Work 
© Track and Turnout Engineering © Roadway and Track 
Name 

Address .... . siicceciohvotsniasti 


I aera : sine -....... State 


ee everecscees COMPANY...0--ecceeeee-s-e-e-- OE&M 3-37 





Simplified Curve and Switch Work 


By W. F. RENCH, Formerly Supervisor on the Pennsylvania 


This little book has practically revolutionized curve and switch 
calculation practice since its appearance 12 years ago. The proved 
accuracy of its methods has caused them to be adopted as standard 


practice on many roads. 

Complex algebraic and geometric calculations are reduced to their simplest 
form and as nearly as possible to terms of simple arithmetic. Application of these 
calculations to the actual job is made plain by brief explanations. Drawings 
further clarify the subject and make the meaning of the text unmistakable. Tables 
of dimensions are a further help to the track foreman. 

Short cut formulae are featured. String lining and tape line layouts are fully 
explained. While retaining practically all of the rules and principles which have 
been tested in previous editions, changes have been made in several detailed 
features to correspond to improved designs. A flexible binding makes the new 
edition more convenient to slip in the pocket and carry on the job. 

Fourth Edition, 212 pages, 24 illustrations, 5x7, cloth, $2.00 
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“THE JORDAN HAS 
WHAT IT TAKES” 


Add up the outstanding features of the 
"JORDAN" and the sum is a sturdily de- 
signed "ALL THE YEAR AROUND MAIN- 
TENANCE MACHINE". 


Used during spring, summer and fall months 
as a Spreader, Ditcher, Ballast Plow, Ballast 
Shaper. During winter months as a Snow 
Plow, Ice Cutter. Truly an “ALL-THE-YEAR- 
AROUND MAINTENANCE-MACHINE". 


Added flexibility, with lower maintenance 
than ever before, is built in the JORDAN 
Standard Composite Spreader-Ditcher. 


See this useful Machine at the National 
Railway Appliances Show, Chicago, March 
15th and |8th, inclusive. Or write for De- 
scriptive Circular. 





O. F. JORDAN CO. 


Walter J. Riley, President 
EAST CHICAGO, INDIANA 
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BEHIND THE UNMATCHED RECORD OF 


WHARTON 


SCIENTIFICALLY DESIGNED 


CROSSINGS 
E — . 








Ask us to send you the record on Wharton Crossings, prov- 
ing how this scientific design banishes high maintenance 
and extends life on crossings. Complete information on 
other Wharton weldable special trackwork also ava'lab!s. 


Taylor-Wharton Iron and Steel Co. 
HIGH BRIDGE, NEW JERSEY 
PLANTS AT HIGH BRIDGE, N. J. — EASTON, PA, 
Offices: 
BOSTON, MASS. » CHICAGO «+ CLEVELAND + HOUSTON « NEW YORK,N.Y. 
PHILADELPHIA ¢ PITTSBURGH + SAN FRANCISCO «+ SCRANTON, PA. 
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NEW AND IMPROVED 


as the result of 
15 Years of Roof Test and Development 





PROTECTED 


Railway Engineering aw Maintenance 


Cor-Du-Roy 


Cor-Du-Roy is made in both 
Hi land Standard Patterns 
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New Cor-Du-Roy Surface gives quicker 
rain drainage—greater protection 


New corrugations increase rigidity — add 
strength— give greater wind resistance 


The corrugations act like expansion 
joints—greatly increasing life and wear 


Soft, rich texture with heavier shadow 
lines gives rare new beauty 





Long known for rugged, tough, 
durable roofing products, Mule- 
Hide now offers Railroads the 








BY PATENTS 





Creates a New Roofing Value 


in a variety of blends and colors. 


biggest value for their roofing 
dollar. Be sure to see samples 
of Cor-Du-Roy. Write 


THE LEHON COMPANY 


W. 44th St. & So. Oakley Ave. 
Chicago, Ill. 








RUSSELL AM Steel Snow Plows 








MAINTAIN SCHEDULES -— KEEP THE LINE OPEN 


The Russell All-Steel Snow Plow is far ahead of our older type 
wood and steel equipment—stronger, more compact, roomier in- 
side, easier to handle and more efficient in every respect. 

A raised top fender, extended forward over the nose prevents 
snow accumulations in front of the cupola—thus assuring safer 
operation. 

Front end contour improvements—all steel rigidly braced body 
construction—specially designed modern steel trucks—together 
with numerous other advances in its structural arrangements, en- 


able the new Russell Snow Plow to dispose of snow with outstand- 
ing effectiveness. 

Make certain that traffic schedules on your road will not be 
jeopardized by lack of up-to-date, snow-fighting facilities. Mod- 
ern Russell All-Steel Snow Plows of single and double track de- 
sign are available for immediate delivery. They will keep the 
line open! 

Snow Plows, Flangers and Sweepers for Steam and Electric 
Railroads. 


RUSSELL SNOW PLOW COMPANY 


New York Sales Office: 
Wendell & MacDuM™e Co., 
110 East 42nd St., New York, N. Y. 


RIDGWAY, PA. 


Chicago Sales Office: 
Wendell & MacDuffle Co. 
224 So. Michigan Ave., Chicago, Ill. 
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WELD IT WITH 


TIMANG 


(AIR-TOUGHENING) 
MANGANESE 


WELDING ROD 


From every angle you'll get greater efficiency from 
TIMANG. It's easier for any welder to use because 
it flows freely and welds quicker . . . without affecting 
the metal close to the weld. And the finished weld 
will be tough and strong . . . with the same resistance 
to wear as the parent metal. 

TIMANG is the original air-toughening manga- 
nese steel welding rod . . . developed in TISCO lab- 
oratories... and now used extensively for repairing 
and building up manganese special trackwork and 
carbon steel forgings and castings. 

TIMANG is sold direct and through sales organiza- 
tions. Your jobber or distributor handles this rod . . . 

in some cases under a private trade name. 
Be sure you insist on the Taylor-Wharton 
product. Bulletin on request. 


Taylor-Wharton Iron and Steel Co. 
HIGH BRIDGE, NEW JERSEY 
PLANTS AT HIGH BRIDGE, N. J.— EASTON, PA. 
Offices: 
BOSTON, MASS + CHICAGO «+ CLEVELAND » HOUSTON + NEW YORK,N.Y. 
PHILADELPHIA « PITTSBURGH « SANFRANCISCO « SCRANTON, PA. 
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Model P-11, Rail Joint Cross Grinder 


A portable cross grinder for removing overflowed metal from 
rail ends and slotting closed and welded joints. This machine, 
owing to certain mechanical features, attains high production, 
accuracy, efficiency and economy. 


Hidden 
Tax! 


No reports, no collector, but a heavy tax wherever rail 
batter, corrugations, and worn switches, frogs and cross- 
ings jolt passengers, pound life out of rolling stock and 
roadbed, limit speed and impair safety. The tax is avoid- 
able at a cost that’s negligible in comparison with the cost 
of tolerating the cause. Efficient, modern, long-lived 
rail grinders are the answer. We make them in many 
models. Many roads use them. To get the facts, write 
for a set of latest data bulletins. 





Model P-22—Portable Flexible Shaft Grinder, gasoline engine 
driven free hand grinder operating either a cup or straight 
grinding wheel for grinding surface welded joints, crossings, 
frogs, switch points and stock rail. One of many models. 





-E2 
‘ | rw Y > 
) . a ba '*/7n a 
} Sas wo) sCo. 


3132-48 East Thompson St., Philadelphia 













WORLD’S HEADQUARTERS 
FOR TRACK GRINDERS 














® 7710 
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WILLIAMS’ 
ARE 
Safe WRENCHES 


Williams’ Wrenches are SAFE 
because they are quality 
throughout. Drop-forged from high 
grade steel, they are accurately milled 
to standard openings—properly heat- 
treated and rigidly inspected. 





For more than fifty years they have 
been the “first choice” of industry. 
If you want better wrenches—SAFE 
wrenches—specify “Williams.” Ask 
your distributor. 


GENUINE “VULCAN” 
The Original Chain Pipe Vise 


Made entirely of wrought 
steel, with drop-forged 
jaws, base and handle. 4 
sizes for pipe 14” to 8”. 





J. H. WILLIAMS & CO. 
75 Spring St., New York 


Headquarters for: Drop-Forged Wrenches (Car- 
bon and Alloy), Detachable Socket Wrenches, 
“C*? Clamps, Lathe Dogs, Tool Holders, Eye 
Bolts, Hoist Hooks, Thumb Nuts and Screws, 
Chain Pipe Tongs and Vises, etc., etc., etc. 


WESTERN WAREHOUSE & SALES OFFICE, CHICAGO — WORKS; BUFFALO, N. Y. 
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LOWELL 


SAPETY STEEL 
8 Em 





THE SAFE AND SURE 
REVERSIBLE RATCHET 
BRIDGE WRENCH 
THAT WILL 
SAVE TIME 
AND 
MONEY 


Handles 
2 and 

3 ft. 
Long 














Our 
Guarantee 


A new 
handle 
for a 
broken 
one 
returned 


LOWELL WRENCH CO. 


WORCESTER, MASS. 
SEND FOR CATALOG M 
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"S” Where Floors ake a 
ROUNDING... use 


RUGGEDWEAR RESURFACER 


Repair concrete to a feather edge... - 
At 14c or less per square foot....A 
firmer, smoother, tougher wearing surface 
. « . PERMANENT. 

FLEXROCK COMPANY 


820 No. Delaware Ave., 


ASK FOR 
INFORMATION 
No charge or obligation 


Philadelphia, Pa. 
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75 TON ERECTION CRANE 
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Pieced YOUR Crane from 
the one COMPLETE line 


You may say “I’m not interested in who builds the most 
complete line of cranes. All | want is the best machine and 
the most economical one for my handling work.” You're 
right, but who would naturally be best equipped to build it? 
Industrial Brownhoist builds cranes in capacities of 612 to 200 
tons, on railroads or crawler mountings, with steam, Diesel, 
gas or electric power and to handle all kinds of materials. Into 
the design and construction of each crane goes the experience 
gained from all of them, over a period of 50 years and 
in all classes of service. And so, without prejudice, 
we can recommend the right size and type crane 
for your work...Do you need a more economical fe 
method of handling materials? Industrial - 
Brownhoist is better equipped today than 
ever before to provide the answer. 


INDUSTRIAL BROWNHOST 


GENERAL OFFICES: BAY CITY, MICHIGAN 
NEW YORK, PHILADELPHIA, CLEVELAND, CHICAGO 


] 
4 




















MORDEN SECURITY ADJUSTABLE RAIL BRACE 


Redesigned for super-strength to meet the 
requirements of modern high-speed traffic. 


WE MANUFACTURE 


Frogs—Switches—Crossings—Guard Rails—Gage 

Rods — Rail Braces — Compromise Joints — Balkwill 

Crossings—Articulated Crossings—Samson Switches 
—Betts Switches and GEO Track Designs. 


Our engineers are available at all times to 
assist the railroads in their maintenance 
problems. Call at our exhibit or write us. 


MORDEN FROG & CROSSING 
WORKS 
CHICAGO, ILLS. 


Branch offices: 
Cleveland, Ohio 


New Orleans, La. 


Louisville, Ky. 
Washington, D.C. 

















Grinding surface welds with a MALL combination 5 H. P. rail grinder. 


Mae RAIL GRINDERS 


This 5 H.P. rail grinder is available with attach- 
ments for surface grinding, cross slotting, frog, 
crossing, stock rail, and switch point grinding, 
drilling, and nut running. The patented MALL 
slip lock detail on the various tools permits the 
attachments to be removed and attached quickly 
and easily. 

These machines will he!p you grind more welds per 
working day at lower grinding wheel costs. 

Write for our new circular describing this unit! 

Visit our booth at the 
National Railway Appliance 
Association Exhibit, Chicago. 


MALL TOOL COMPANY 


RAILROAD DEPARTMENT 


7746 South Chicago Ave. Chicago, IMinois 
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“ASSELIN" 


Permanent Base Crossing 


Safest, Quietest and 
most Economical Crossing yet built. 


AND 
The New Improved 


Model “B” Mechanical Switchman 
for Spring Switches 


Simplest, 


can be seen at the 


N.R.A.A. EXHIBIT IN 
Spaces 37 & 38 at the Coliseum 
CHICAGO MARCH 15 to 18 Incl. 


PETTIBONE MULLIKEN CO. 


4710 W. DIVISION ST. CHICAGO, ILL. 





=a MANGANAL g 


11-1314% Nickel Manganese Steel 


(U. S. Patents 1,876,738, 1,947,167 and 2,021,945) 


WELDING ELECTRODES 


FOR WELDING AND BUILDING UP 


all worn down and broken I! to 14% manganese steel frogs and 
crossovers. 


FOR ARMORING BY WELDING 


any steel surface subjected to severe impact and abrasion. 


MANGANAL UNCOATED ELECTRODES 
Supply These Superior Features 





l.—No slag covering over weld deposit. 
Il.—Air toughening of weld deposit. 
Ill_—Less heat into parent metal. 
IV.—Can be peened immediately after deposition while hot. 
V.—Weld deposits are always uniform and never contain less 
than 11% of Manganese. 
Vi.—Great strength and ductility. 
Vil_—Weld deposit work hardens more rapidly under impact and 
abrasion. 
VIII.—No unpleasant fumes when depositing. 
IX.—No checking of weld deposit. 
X.—All elements are contained in the metal which gives the 
correct analysis in the weld. 


Write for New Illustrated Catalog 
Sole 134-142 LAFAYETTE ST. 


STULZ-SICKLES CO. Producers NEWARK, N. J. 

















National Carbide Lanterns and 
National Carbide V G Flarelights 
are the highest development in 
carbide lighting equipment. 





WL-I-Cl 
National Carbide 
Lantern with pat- 
ented rear light of 
red, blue, or green 
for car inspection 
motor cars and 
maintenance of way 


work Standard 


in the subways and 
on many railroads 





a HINGE JOINT 





No. X-100 
For the Big Job 
National Carbide 

V G Light 


No. Mee ae 4 Write for Prices and 


| Carbid 
7 Handy Light More Complete Data 


NATIONAL CARBIDE CORPORATION 
Lincoln Building, New York 
Makers of NATIONAL CARBIDE in the Red Drum 











Recommended Books on 


RAILWAY ENGINEERING 
AND 
MAINTENANCE 


The list is divided into four sections: 


I. Engineering and Track—5 pages 
II. Bridge Engineering—2 pages 
III. Building Department—10 pages 
IV. Water Service—1 page 


The pages are 814 x 11 inches, mimeo- 
graphed. Free on Request—Specify sec- 
tions. 


Book Service Department 


Simmons-Boardman Publishing Corp. 
30 Church Street, New York 
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ALPHABETICAL INDEX TO ADVERTISERS 


and list of their products 


Air Reduction Sales Company......... weoveesonestnesnennsasnsnenseeataniesashntnsssnens 155 
60 East 42nd Street, New York City. 
Acetylene, Dissolved; Apparatus, Brazing, Cutting, Heat T-eat- 
ing, and Welding; Blow Pipes, Oxy-acetylene; Brazing; Burn- 
ers, Acetylene and Bunsen; Cutting, Oxy-acetylene; Gas, 
Acetylene; Hydrogen; Nitrogen; Oxygen; Rods, Welding. 


Merete THUG COG iscsi anc sssesnsacossncispaspeaneecestncensc GO 
Frick Building, Pittsburgh, Pa. 
See U. S. Steel Corporation Subsidiaries. 


eseriow: Work Ge TEGO Cee, TG nsec sscpn sa eccngesintosatenss 171 


Cleveland, Ohio. 
Ballast Forks; Hoes; Rail Anchors; Rail Anti-Creepers; Rail 
Fork; Rail Shims; Scuffle Hoes; Shovels; Stone Hook; Two 
Man Rake. 


American Hammered Piston Ring Div. of Koppers Co..... 
See Koppers Co. 


160-161 


Ardco Manufacturing Co... SR OME ee 
1 Newark St., Hoboken, New Jersey. 


Rail and Flange Lubricators. 


Armco Culvert Manufacturers Association...................0........... 154 


Middletown, Ohio. 
See Ingot Iron Railway Products Co. 


Barco Wiarutactwrina Company nan. osc ccccsscsscsnct essences 150 
1805 Winnemac Ave., Chicago, Illinois. 


Gasoline Hammers; Tie Tampers. 


Bartlett Hayward Division of Koppers Co......................... 160-161 
See Koppers Co. 


aT aaa TE CI ssi scans csc scasecr mtn 153 


Bethlehem, Pennsylvania. 
Compromise Joints; Flangeway Guards; Frogs; Guard Rails; 
Guard Rail Clamps; Heat Treated Rail Crossings; Heel 
Blocks; Insulated Rail Joints; Manganese Track Work; Nuts; 
Rail Braces; Rail Anchors; Rail Joints; Rails, Girder and 
Tee; Rivets; Spikes; Steel Plates and Shapes; Structural 
Steel; Switches; Switch Stands and Fixtures; Tie Plates. 


Mae tee aie TUTim SUSE Cisse cass neciaesnncenens 162 
Carnegie Building, 434 5th Avenue, Pittsburgh, Pennsylvania. 
See U. S. Steel Corporation Subsidiaries. 


nn eC ik a a i acceeuneny 162 
Russ Building, San Francisco, California. 
See U. S. Steel Corporation Subsidiaries. 


PIORT HORM CGMUICAE CORIO IIG anaemia ceccscesessseesesnssnesoscencsnanonsens 230 
310 South Michigan Avenue, Chicago, Illinois. 


Rust Preventive; Water Treatment. 


Duff-Norton Manufacturing Company, The...........00000000000....... 165 
Pittsburgh, Pennsylvania. 
Tacks, Automatic Lowering, Horizontal, Lifting, Pipe Forcing, 
Pull, Push, Special Purpose, Track; Tie Spacers. 


Eaton Manufacturing Co... a oscenssanscnon 134 
(Reliance Spring Washer Division) Massillon, Ohio. 
Lock Washers; Nut Locks; Spring Washers. 


Fairbanks-Morse & Co...................... 168 

900 So. Wabash Ave., Chicago, Illinois. ; 
Air Compressors; Bearings, Axle; Cars, Hand, Inspection, 
Motor, Push, Section, Velocipede; Cattle Guards; Coaling Sta- 
tions; Diesel Engines; Electric Light and Power Plants; En- 
gines, Gasoline, Oil, Motor Car; Float Valves; Hoisting 
Machinery; Motors and Generators; Penstocks ; Pumps; Scales, 
Track; Standpipes; Tanks; Water Columns; Water Cranes; 
Wheels (Hand and Motor Car); Windshields. 


143-144-145-146 





Fairmont Railway Motors, Inc............................-- 
Fairmont, Minnesota. 
Cars, Hand, Inspection, Motor, Push, Section, Velocipede; 
Discing Machine; Engines, Gasoline, Oil, Motor Car; Mowing 
Machine; Power Ballast Cleaner; Weed Burners. 





BRECON Ciacci sesccecstenreiinnsasoncocassemncicnonimes wecanerenne 234 
820 North Delaware Ave., Philadelphia, Pennsylvania. 
Concrete Resurfacer; Resurfacing Compound. 
Gas and Coke Division of Koppers Co.................ccccccceee 160-161 
See Koppers Co. 
General Blectric Co......:..-.:....0.-.c.cscs.-s.- ..138-139 


Schenectady, New York. 
Are Welders; Welding Sets; Welding Generators. 


Industria] Browabschet nnn nnnnnnsencnensnceneeseoeeeneeenees 235 
Bay City, Michigan. 
Buckets, Clamshell, Grab; Combination Crane Pile Drivers; 
Cranes, Crawler, Electric, Gantry, Locomotive, Magnet, Pillar, 
Transfer, Tunnel, Wharf, Wrecking; Ditchers, Curb, Drainage, 
Open, Tile; Draglines; Excavators: Hammers, Pile Driving, 
Steam; Pile Drivers; Tools, Wrecking; Transfer Tables. 





Ingersoll-Rand 
11 Broadway, New York City. 
Air Compressors; Air Hoists; Air Lift Pumping System: 
Chipping Hammers; Compressors; Condensers; Hammers, 
Chipping, Calking, Riveting, Rock, Sealing; Hose; Pavement 
Breakers; Pneumatic Tools; Portable pt Rail Bonding 
Outfits; Screw Spike Drivers; Tie Tampers. 


Ingot Iron Railway Products Company... ...-.-----ssseeeee 154 
Middletown, Ohio. 
Automatic Drain Gates; Culverts; Metal Cribbing; Multi- 
Plate Pipe; Paved Invert Pipe; Part Circle Cul verts; Per- 
forated Pipe. 


Jordan Co., O. F... usted sae tcl advaetues kadai taba 
East Chicago, Indiana. 


Ballast Spreaders; Ballast Trimmers; Bank Builders; Bank 


Slopers; Cars, Spreader; Ditchers; Ice Cutters; Snow Plows; 
Spreaders. 
Koppers Coal Company, The....................... sicisincalanoaiaabaiaas 160-161 


See Koppers Co. 


Koppers Company.......... sssemsseesncentonse ictus thd eons cite caisieaiaiaaad 160-161 
Pittsburgh, Pennsylvania. 
Castings, Bronze and Iron; Coal; Coal Handling Plants; Coal 
Washing Systems; Coke; "Creosote; Disinfectants; Fire Hy- 
drants; Insecticides; Paving; Paints, Bituminous Base; Pipe; 
Pressure Treated Poles, Posts, Ties, Treated Timber; Rings, 
Packing, Piston; Roofing; Tanks; Waterproofing; Weed Killers. 


Teen: Calis TO cstkitisa nn cee eae 232 
44 to 45 Sts. on Oakley Ave., Chicago, Illinois. 
Asphalt; Building Papers; Floor Coverings; House Lining; In- 
sulating Papers; Roofing, Asphalt, Composition; Shingles, 
Asphalt, Composition; Waterproofing Fabrics. 


i i | Se Oy a eee Ry ae A ....234 
Worcester, Massachusetts. 
Wrenches, Bridge, Reversible Ratchet. 


Lufkin Rule Co... alae deniecuetshhehhacietec ama 
Saginaw, Michigan. 
Gages, Measuring; Rules; Scales, Tape; Tapes, Measuring. 


Lundie Engineering Corporation, The... 151 
19 West 50 St., New York City. 


Rail Anchors; Tie Plates; Rail and Flange Lubricator. 


Maintenance Equipment Co... <oassikcstnititabionsanadisienmmiae 
80 East Jackson Blvd., Chicago, Til, 


Ballast Screens; Ballaster, Power; Car Stop, Friction; Derrick 
Cars; Flange Lubricators; Rail Layers; Switchpoint Protectors; 
Tie Spacers; Tools, Track. 


RT TR CI iscsi centectbasstienneeneaienaaaial 235 
7746 So. Chicago Ave., Chicago, Illinois. 
Grinders, Rail. 


Dinara Te Ga, TE isaac tienes 
See Koppers Co. 


Master Builders Co., The... ciate 
71 & Euclid Avenues, Cleveland, Ohio. 

Gunned Mortar, Grouts. 
Metal & Thermit Corporation...... ..136-137 
120 Broadway, New York City. 

Thermit Welding. 


Morden Frog & Crossing Works............... 235 
8 So. Michigan Ave., Chicago, III. 
Articulated Crossings; Balkwill Crossings; Compromise Joints; 
Frogs; GEO Track Designs; Gage Rods; Guard Rails; Rail 
Braces; Switches. 





Morrison Metalweld Process, Ime... 2200. eceeee eee 229 
Morrison Building, Buffalo, N. Y. 

See Morrison Railway Supply Corp. 
Morrison Railway Supply Corpo... .cccccccccceceeeeeeeeeeeee ee 229 


Morrison Building, Buffalo, New York. 
Rail Welding; Switch Point Guards; Portable Heater; Wood 
Preservation. 
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National Carbide Corporation... ceeccccceceecececeeeeeeeeeeeee 236 
60 East 42nd Street, New York City. 
Calcium Carbide; Carbide Lamps; Lights. 


National Lead Company 
111 Broadway, New York City. 
Red Lead. 
National Lock Washer Company, The 
Newark, New Jersey. 
Lock Washers; Nut Locks; Spring Washers. 


National Railway Appliances Association 
208 South La Salle St., Chicago, Illinois. 
Exhibit of Maintenance of Way Materials and Equipment. 


Nordberg Mfg. Co 

Milwaukee, Wisconsin. 
Adzing Machines; Bolt Tighteners; Power Jacks; Rail Drills; 
Rail Grinders; Spike Pullers; Track Cranes; Track Shifter; 
Track Wrenches. 


Ohio Electric Mfg. Company, The 
5905 Maurice Ave., Cleveland, Ohio. 


Magnets. 


Oxweld Railroad Service Company, The 

230 No. Michigan Ave., Chicago, III. 
Acetylene, Dissolved; Calcium Carbide; Gas, Acetylene, Gas 
Products; Generators, Acetylene, Carbic; Oxygen; Oxy-acety- 
lene, Cutting and Welding Equipment; Torches, Oxy-acetylene 
Cutting, Welding and Heat Treating. 





Rail Anchors; Rail Anti-Creepers. 


tito gs CLL Te. CaS et eC toa es a? 
4710 W. Division St., Chicago, Illinois. 


Crossings, Permanent Base; Mechanical Switchman. 


Portiand Coment AgpOcintione 2. ccc.c<cciccccc cece. cise cc cctscencsceses-cs GO 
33 West Grand Ave., Chicago, III. 


Cement; Concrete Piles; Precast Concrete; Trestle Deck Slabs. 


Rail Joint Co. Inc., The 

165 Broadway, New York City. 
Compromise Joints; Insulated Rail Joints; Rail Joints; Step 
Joints. 

Railroad Accessories Corporation 

405 Lexington Ave., New York City. 
Drills, Rail; Power Track Machine; Tie Boring Machine. 


ETE Gye 1 EAR nea ren ee eer ar ee rE er 
50 Church St., New York City. 


Track Construction; Track Fastenings. 


Railway Maintenance Corporation 
Freeport Road, Pittsburgh, Pennsylvania. 


Moles, Ballast Cleaning; Rail Joint Lubricators. 


Railway Track-work Co 
3132-48 East Thompson Street, Philadelphia, Pennsylvania. 


Cross Grinders; Track Grinders. 


Ramapo Ajax Corporation........ Soe ae re ee a 156-157 

230 Park Avenue, New York City. 
Crossings; Frogs; Guard Rails; Guard Rail Clamps; Manga- 
nese Track Work; Rail Braces; Rail Expanders; Switches; 
Switchstands and Fixtures. 

Republic Steel Corp 

Cleveland, Ohio. 


See Toncan Culvert Mfrs. Assn. 
Russell Snow Plow Company 
Ridgway, Pennsylvania. 

Snow Plows. 
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Simmons-Boardman Publishing Co 166-230-236 


105 West Adams Street, Chicago, Illinois. 


Stulz-Sickles Co 236 
134-142 Lafayette St., Newark, New Jersey. 
Welding Electrodes. 


Taylor-Wharton Iron and Steel Co 
High Bridge, New Jersey. 
Castings; Crossings, Rail; Derails; Frogs; Guard Rails; Guard 
Rail Clamps; Joints, Rail; Manganese Track Work; Rail 
Braces; Switches; Tongue Switches; Track Work, Special. 


Tar and Chemical Division of Koppers Co. 
See Koppers Co. 


Tennessee Coal, Iron & Railroad Company 
Brown-Marx Building, Birmingham, Alabama. 
See U. S. Steel Corporation Subsidiaries. 


Timken Roller Bearing Company, The 

Canton, Ohio. 
Bearings, Hand Car, Journal Box, Motor, Push Car, Tapered 
Roller, Thrust; Castings; Steel, Electric Furnace, Open 
Hearth, Special Analysis; Tubing, Seamless Steel. 


Toncan Culvert Manufacturers Association 


Youngstown, Ohio. 
Iron Corrugated Pipe; Iron Culverts; Perforated Culverts. 


Truscon Steel Company 

Youngstown, Ohio. 
Bunk Houses; Crossings, Highway; Parts, Shed; Platform 
Canopies; Slabs, Intertrack; Shop Buildings; Tool Houses; 
Transfer Sheds; Warehouses. 


Union Carbide and Carbon Corporation... 141 
30 East 42nd Street, New York City. 


See Oxweld Railroad Service Co. 


U. S. Steel Corporation Subsidiaries 
Alloy Steels; Bars; Bolts; Cement; Fencing; Fence Posts; 
GEO Track Construction; Guard, Rails; Joint Fastenings; 
Nuts; Rail Joints; Rails; Screw Spikes; Sheet Piling; Steel 
Alloy; Steel Plates and Shapes; Structural Steel; Tee Rails; 
Tie Plates; Ties; Tubing; Wire and Wire Products. 


United States Steel Products Company 
60 Church Street, New York City. 


See U. S. Steel Corporation Subsidiaries. 


Warren Tool Corporation 


Warren, Ohio. 
Adzes; Bars; Chisels; Forgings; Mauls; Picks; Sledges; Track 
Tools; Wrenches. 


Western Gas Division of Koppers Co 
See Koppers Co. 


White Tar Company. .....::..:..-....::...... 
See Koppers Co. 


Wood Preserving Corporation, The 
See Koppers Co. 


Williams & Co., J. H. - 

75 Spring St., New York City. 
Chain Pipe Tongs; Clamps; Eye Bolts; Hoist Hooks; Lathe 
Dogs; Thumb Nuts and Screws; Wrenches, Drop Forges, Re- 
versible Ratchet; Vises. 





231-233 





Woodings Forge & Tool Co 
Verona, Pennsylvania. 
See Woodings-Verona Tool Works. 


Woodings-Verona Tool Works 

Verona, Pennsylvania. 
Adzes; Bars; Chisels; Forgings; Mauls; Picks; Rail Anchors; 
Sledges; Spike Pullers; Tie Tongs; Tracks Tools, Wrenches. 








three feet of line. An extra value linen corded tape. 
® 


eral measuring purposes. 





[UFKIN METALLIC TAPES 


Best of Woven Tapes 


Linen line with metallic warp. Instantaneous Readings. Markings are clear and figures promi- 
nent. Our Metallic Tapes are coated and marked by the most approved methods to insure 
satisfactory service. Genuine leather case. Folding handle. Nickel plated mountings. 


For common maintenance work, No. 733R “Railroad Tape," is recommended. Reinforced first 


Catalog No. 12 illustrates and describes the finest assortment of Tapes and Rules for all gen- 


THE [UFHIN fpULE C: @. SAGINAW, MICH., U.S.A. 106-110 Latayette St., New York 
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@ What a worker! Wherever steel or iron 
is unprotected —or ill protected — Rust is 
ready to put in twenty-four hours a day at 
its work of destruction. 

Keep Rust off your payroll. The sure way 
is to paint metal surfaces with Dutch Boy 
Red-Lead. 

Paint made with Dutch Boy Red-Lead 
provides a solid, tough, tenacious coating— 
one that not only keeps out moisture but 
also resists the destructive action of other 
common causes of corrosion—such as gases, 
smoke and salt water. 

Dutch Boy Red-Lead comes in both paste 
and liquid form, the latter including a 
quick-drying type for use when allowable 
drying time is short, The pigment in every 
case is pure red-lead that contains more 
than 97%" Pb;O,, thus assuring easier appli- 
cation, higher spreading rate and a uniform 
film of greater density. 

For complete information on protecting 
iron and steel against corrosion, send for 
our free booklet, “Structural Metal Paint- 


ing.” It covers such subjects as the condi- 
tions affecting the life of paint on metal, 
proper paint formulation, testing and judg- 
ing the value of paint, estimating areas 


and costs. 
. a 


NATIONAL LEAD COMPANY 
1ll Broadway, New York: 116 Oak Street, Buffalo; 900 

West 18th Street, Chicago; 659 Freeman Avenue, Cincin v 
nati; 1213 West Third Street, Cleveland : 722Chestnut Street, 

St. Louis; 2240 24th Street, San Francisco: National-Boston | 

Lead Co., 800 Albany Street. Kosten: National Lead & 

Oil Co, of Penna.. 316 Fourth Avenue, Pittaburcnh; John 

T. Lewis & Hros, Co., Widener Building, Philadelphia, 
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STAYS HEL 


OMPRESSION Track Fastenings hold the rail firm 
against movement in either direction. Their holdit 


power takes effect immediately upon application, a 
there is no loss of expansion as with the older forms) 


track construction. 


For New or Existing Track. 


Single or Double Shoulder Tie 
Plates. Each and every clip is an effective and independent 


to hold the rail. There are no "loafers" with spring ¢ 
construction. Every dollar spent goes for delivered ho 


ing power. 


THE RAILS COMPANY 


GENERAL OFFICE 
332 S. MICHIGAN AVE. 178 GOFFE ST. 50 CHURCH ST. 


CHICAGO, ILL. NEW HAVEN, CONN. NEW YORK CITY 

















